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ABSTRACT 
This study examined the changes 1n parental attitudes 
towards calculator use in the classroom during their involvement 
1n calculator activities with students. The study also 
investigated the effectiveness of invol)ling parents 1n 
mathematics activities as a support mechanism for calculator 
implementation in the school as a whole. 
A class of year 6 students and their parents were chosen 
for the study. Parents were first given a questionnaire to 
evaluate their attitudes towards the use of calculators in schools. 
Interested parents were consequently invited to participate in 
one fifty-minute lesson per week for eight weeks. During these 
lessons, calculators were used for a variety of purposes. 
The changes in parent attitudes were analysed based on 
the initial questionnaire, initial interview, journal entries during 
the eight weeks, and the final interview at the conclusion of the 
study. The researcher's .journal was used to identify the 
researcher's attitude towards calculator use and the 
effectiveness of parent involvement in the activities. 
· It was concluded that the attitudes of the parents changed 
over the course of the study. They discovered the potential of 
calculators as tools and teaching aids and were able to identify 
more benefits following the study compared with their 
comments before the study. The benefits that they perceived 
during the study had a direct effect on their reservations about 
the use of calculators in the primary classroom. These were 
significantly reduced by the conclusion of the study and primarily 
related to the way in which calculators could be used rather than 
II 
if they should be used. The study revealed that involving the 
parents in the calculator activities gave them a clearer idea of 
how they could be used, and that their misconceptions and 
reservations were minimised as they discovered the potential of 
calculators for their child's learning. 
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CHAPTER 1 
INTRODUCTION 
1 . 1 Background to the study 
' 
"The evidence is in. The potential is clear. The next 
millennium will judge us by the inaction of this decade." 
(Williams 1998 p.25) 
Much research has been conducted into calculator use in 
primary classrooms over the last twenty-five years and has 
clearly shown that calculators do not hinder students' ability 
with arithmetic (Swan & Sparrow, 1998b, p.28). Current policy 
and curriculum documents clearly state the importance of 
calculator use at all year levels (CDC & AAMT, 1996, p.1; 
Curriculum Council, 1998, p.187). 
Even with the enormous amount of positive feedback about 
• 
calculator use in primary classrooms, studies indicate that 
calculators are not being used to their potential. In some schools 
they are not being used at all. Some impediments to calculator 
use include their availability, teacher reluctance to try new ideas, 
lack of resources, and parental objections to their use (Swan & 
Sparrow, 1998b, p.28; Williams, 1998 p.21). 
After completing research into the myths about calculators 
currently held by parents Swan & Sparrow concluded that 
teachers should not focus on whether or not calculators should 
be used, but rather they should focus on how to make the best 
use of them. This can be achieved through such support 
mechanisms as 1) whole school policy development; · 2) 
I 
allocating resources; 3) communication between schools and 
parents; and 4) encouraging students to develop number sense 
and make sensible choices about when to use a calculator 
(Williams, 1998 p.23). 
1 .2 Significance of the study 
While much research has been carried out as to whether 
calculators should be used in the classroom, and how• they can 
be used with respect to changing teacher attitudes, there is little 
research into the area of changing parent attitudes towards 
calculator use in the primary classroom. 
This study will examine the effect that working with 
students and calculators has on parent attitudes. With the 
support of curriculum documents that advocate calculator use at 
all year levels, this study will provide information about effective 
ways that calculators can be ~sed in the classroom. The issue 
of parental objections to calculators being dealt with in this 
study will provide practical ideas for reducing the fears of 
anxious parents rather than quoting research findings which has 
proven to be ineffective (Swan & Sparrow, 1998b, p.29). 
The effectiveness of school support mechanisms for 
calculator use (Williams, 1998, p.23) will be demonstrated in 
this study. The participating school already has a policy on 
calculator use that follows the guidelines of the National 
Statement, and resources have been allocated for calculators to 
some degree. This study will add to those resources, develop 
communication between parents and the school, and encourage 
2 
children to develop number sense and make sensible choices 
about calculators. 
1.3 Purpose of the study 
The purpose of this study was to examine changes in 
parental attitudes towards calculator use in the classroom during 
their involvement in calculator activities with students. The 
study also investigated the effectiveness of a "parents as 
partners" approach to mathematics involving calculators. 
Parent attit•Jdes have an influence on student attitudes and 
learning, therefore understanding how parents feel about 
calculators and making them increasingly aware of how they can 
be used effectively is an Important step in enhancing student 
attitudes and learning. 
1 .4 Research guestions 
What attitudes do parents have towards calculator use in the 
mathematics classroom? 
1. What potential benefits do parents see 1n the use of 
calculators as tools and instructional aids? 
2. What criticisms and reservations do parents have about the 
use of calculators in the mathematics classroom? 
3. Does involvement in classroom activities involving calculators 
change the attitudes of parents towards their use? 
3 
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CHAPTER 2 
LITERATURE REVIEW 
This literature review includes information about 
constructivism in the classroom, the history of calculator use in 
primary classrooms, recent calculator research and attitudes 
towards calculators in the school and community. Ways that 
calculators can be used in the classroom, parent involvement in 
mathematics and literature on methodology will also be 
discussed. 
2.1 History of calculator use in primary schools 
Calculators have been a controversial issue in schools for 
the last three decades, however they are still not being used 
much by students (Powell, 1996, p.4). The controversy began 
in the 1970s with the intr~duction of the pocket calculator. It 
was viewed with distrust by most people concerned with 
mathematics education (Swan & Sparrow, 1998a, p.156) 
because educators realised that its incorporation would result in 
changes to what was taught in mathematics and how 
mathematics was taught in schools. 
At this stage the implementation of the calculator in the 
classroom was a foreign idea to many people. During the 1 970s 
and 1980s extensive research was devoted to calculator use and 
its impact on the achievement of students. Although it was a 
relatively new concept, some academics were beginning to 
realise and document its place in mathematics education. In 
1977, Girling supported calculator use when he concluded that 
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sensible use of a calculator was integral to basic numeracy (cited 
in Sparrow, Kershaw & Jones, 1994, p.4). 
By 1980, the National Council of Teachers of Mathematics 
(NCTM) had reached its own conclusions about the potential of 
calculators for mathematics education. It published "An Agenda 
• 
for Action" which proposed the integration of calculators at all 
levels but particularly in the area of problem solving. This 
document was able to summarise the recommendations of the 
research being conducted during the 1970s. 
This affirmation of calculator use was not enough to 
revolutionise the way mathematics was being taught m 
Australia. Educators were still skeptical of the benefits of their 
inclusion in teaching and learning and most teachers opted to 
ignore the research findings. 
During the 1980s and early 1990s several academics 
conducted meta-analyses of numerous research projects on the 
topic of calculators. In 198~ Suydam reviewed 75 studies with 
conclusions that showed achievement as high or higher in 
students using calculators when compared to students who were 
not usir.g them. Reys and Reys (1987) demonstrated that 
calculator use does not hinder mathematical achievement during 
their discussion of results from 200 studies into calculator use 
{cited in Swan & Sparrow, 1998a, p.159). 
Previously Hembree and Dessart conducted a meta analysis of 
7B studies and found that mathematical achievement was as 
high or higher in students using calculators {Sparrow, Kershaw & 
Jones, 1994, p.18). Later additions to their work supported 
these findings as they noticed large potential benefits from 
5 
calculator use but little impact on the curriculum (Hembree & 
Dessart, 1992, p.23). 
The Calculator Aware Number (CAN) project in the United 
Kingdom also showed calculators in a positive light. It began in 
late 1986 and involved twenty classes of six year olds (Sparrow, 
,. 
Kershaw & Jones, 1994, p.36). Although it was not set up as a 
research project, it provided insight into the mathematical 
development of the children over a longer period of time .. than the 
usual studies. The Calculators in Primary Mathematics project 
began in Australia in 1990 and demonstrated that students who 
used calculators were more able to solve real-life problems, 
chose calculating methods sensibly, and were able to interpret 
their answers more easily. 
It wasn't until 1987 that Australia followed suit with its own 
recommendations for calculator use in schools with "A National 
Statement on the Use of Calculators for Mathematics in 
Australian Schools" (Williams, 1998, p.20). This docu ·qnt 
summarised five main recommendations regarding calculator use 
in Australian schools: 
1. All. students should u~;e calculators at all year levels 
2. They should be used as instructional aids and computational 
tools in the learning process 
3. Teachers should be actively involved in curriculum change in 
content and methods arising from calculator use 
4. Teachers should take advantage of the potential of calculators 
for mathematics within the total curriculum 
5. Teachers should initiate discussion locally regarding the role of 
calculators in the school and society 
(CDC & AAMT, 1987, p.1) 
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Research and controversy did not conclude with the 
production of either of these documents. NCTM extended its 
recommendations in 1991 by suggesting the integration of 
calculators in homework and evaluation as well as classwork. 
Calculators were viewed by academics as essential tools for the 
• 
learning of mathematics at this time. The following year NCTM 
published a yearbook to co-ordinate calculator research from 
around the world (Williams, 1998, p.20). The community was 
still not entirely convinced and so the research continued. An 
American study in 1994 showed that half of teachers were using 
calculators sometimes and a third of teachers were not using 
them at all (Wheatley, 1994, p. 115). 
In 1994, the Education Department released the 
Mathematics Student Outcome Statements in Western Australia. 
Calculators were given equal consideration to mental and written 
computation in this document (EDWA, 1994, p.12,22,34,44). 
Student Outcome Statements were a new concept for teachers 
. 
to grasp but at least the presence of calculators gave weight to 
the many years of recommendations in policy documents. 
By 1995 it seemed that calculators were at last having an 
impact in Australian schools with the results of a nation-wide 
survey of primary school teachers by Len Sparrow and Paul 
Swan. They received 1297 survey responses in which over 
seventy percent of teachers said that all students should use 
cah;:ulators. 
Details of the research put this statistic into perspective. 
Many teachers commented that the use of calculators only 
occurred at certain times e.g. for checking, for older students 
only, or for formal calculators lessons. Only eleven percent of 
7 
teachers gave their students free access to calculators and over 
fifty percent of teachers chose when calculators should be used 
(Sparrow & Swan, 1997, p.31) (see Table 2) 
Table 1 ,. 
Survey Question 7 
How frequently do students use calculators in your classroom? 
. ,· 
Never Rarely Sometimes Often • Free Access 
157 162 500 335 143 
12.1% 12.5% 38.5% 25.8% 11.0% 
Table 2 
Survey Question 9 
Who decides when students in your class use calculators? 
Other No response Teacher Student Teacher I 
. Student 
2 130 727 69 369 
0.2% 10.0% 56.1% 5.3% 28.5% 
The lack of freedom that students have with calculators 
according to this study directly opposes the recommendations of 
. . 
the CAN project (Calculator Aware Number). The CAN project 
recommended that students should be able to choose when to 
use calculators (Williams, 1998, p.22). It appeared that 
calculators were still not being as widely accepted as th~y 
should have been. 
8 
The "Statement on the Use of Calculators and Computers 
for Mathematics in Australian Schools" was published by the 
Australian Association of Mathematics Teachers in 1996. This 
document updated the 1987 version in recommending that 
calculators become a priority as a natu~al medium for 
mathematics learning (CDC & AAMT, 1996, p.1 ). It also 
recommended that students have access to calculators 1n 
assessment as well as learning. 
1 . All students have ready access to appropriate technology as a 
means both to support and extend their mathematics learning 
experiences; 
2. Priority be given to the use of calculators and computers as 
natural media for mathematics learning within a 
technologically-rich learning environment; 
3. Teachers at all levels be actively involved in exploring ways to 
take full advantage of the potential of technology for 
mathematics learning within the total curriculum; 
4. Students who use calculator and computer technology in their 
learning of mathematics have access to the same 
technological resources when their understanding of 
mathematics is being evaluated; 
5. Education authorities make available to teachers professional 
development opportunities to support the development of 
·knowledge and skills necessmy for the successful use of 
calculator and computer technologies in classrooms. 
(CDC & AAMT, 1996, p.1) 
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Mat:1ematics policy documents clearly indicate the need for 
calculator implementation in mathematics education and their 
recommendations have been based on the wealth of research 
conducted in the last two decades. 
The latest impact for calculators in mathematics education 
' 
has occurred in the 1998 release of the Curriculum Frameworks 
by the Curriculum Council of Western Australia. The document 
is the result of involvement from a range of people .including 
teachers, parents, academics, students and other m9mbers of 
the community (Curriculum Council, 1998, p.3). The "Working 
Mathematically" strand contains mathematical outcomes relating 
to calculators: 
"Choose mathematical ideas and tools to fit the constraints 
in a practical situation, interpret and make sense of the results 
within the context and evaluate the appropriateness of the 
methods used." (Curriculum ~ouncil, 1998, p.185) 
The explanation of this outcome outlines the way students 
should make appropriate use of their calculations using current 
technology and reinforces the fact that calculators are not doing 
the thinking for the students, rather the students must make 
sense of what they are doing and make decisions based on the 
construction of that knowledge (Curriculum Council, 1998, 
p.·185). 
10 
Another mathematical outcome relating to calculators from 
the "Number" strand is: 
"Choose and use a repertoire of mental, paper and 
calculator computational strategies for each operation, meeting 
' 
needed degrees of accuracy and judging the reasonableness of 
results." (Curriculum Council, 1998, p.187) 
. ,. 
The following explanation of this outcome discusses the 
need for students to make sensible choices as to when they 
should use a calculator (Curriculum Council, 1998, p.187). It 
goes further to state that students should be able to use 
calculators efficiently and interpret the displays accurately. 
From the structure given in these recent curriculum 
documents, it is clear that not only are calculators being 
recommended for mathematics education in Western Australia, 
but active measures are now qeing taken to implement them m 
the curriculum for students of ail" ages. 
2.2 Teacher and parent attitudes to calculators 
"There are very few issues in mathematics over the past 
twenty-five years. that have caused more debate among 
teachers, parents and the community than the use of calculators 
in schopls" (Swan & Sparrow, 1998b, p.28) 
It has already been established that teachers have not 
always readily used calculators in their classrooms. The attitude 
11 
of teachers towards calculators has changed with time, however 
the change has been slow. 
Some teachers feel that calculator use is "cheating" and is 
limited to activities such as checking work. Other teachers find 
that calculators are beneficial with less able ,children and are 
useful to extend investigations by including data normally too 
large or complex to handle with mental or written methods. 
Many teachers find that calculators encourage children to use 
mental calculations more often, particularly when ' they are 
encouraged to estimate before calculating, and that calculators 
help create a positive attitude as well as confidence in 
mathematics tasks (Sparrow, Kershaw & Jones, 1994, p. 14-
15). 
Three teachers of Year 1 students developed a study to 
explore what their students thought about calculators, what they 
chose to do with them and what questions they asked (Marley, 
Skinner & Kenny, 1998, p.6). The teachers' attitudes at the 
conclusion of the study were positive, with delighted surprise 
that students were able to do much more than they were usually 
given credit for, including making decisions about when to use a 
calculator. 
Another teacher was asked to trial a new calculator in his 
classroom, the outcome being that calculators were seen by this 
teacher as powerful tools (McCann, 1997, p.1 0). He was 
pleased to see that the discussion generated through the use of 
calculators led to much mathematical language in the classroom. 
Teachers involved in the CAN project were also 
enthusiastic about the effects of calculators in their teaching 
program (Williams, 1998, p.22). Teachers were finding that the 
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omission of more traditional pencil-and-paper methods had 
provided more time for teachers to promote their students' 
understanding of mathematics. These teachers were surprised 
to find that the students using calculators were further on in 
their work and were showing understanding, of much larger 
number:': •han students who had not been using calculators. 
With the vast amount of research and positive feedback 
from classroom experiences, it seems strange that so many 
teachers are still reluctant to pursue calculator use in their 
classrooms. The reasons for this are varied but essentially relate 
to a reluctance to change from what is familiar, the lack of 
community support and the Jack of resources. 
Teachers are concerned about the lack of security that a 
change in their teaching methods will produce (Sparrow, 
Kershaw & Jones, 1994, p.15). This may be attributed to the 
lack of curriculum resources and direction in how to use them in 
the classroom. 
Other reasons for the slow introduction of calculators 
include a Jack of calculators and other resources in the school 
(Reys et al, 1990, p.29). Some schools keep class sets of 
calculators that often fall into , disrepair. Others insist on 
students purchasing their own calculator, which brings problems 
such as students having different kinds of calculators. 
Another teacher excuse is a lack of time with a crowded 
syllabus however this is really no excuse at all. Calculators 
should not be considered an "add-on" to the syllabus, but rather 
as an integral part of it. 
A lack of parent support is another reason cited by 
teachers for their reluctance to include calculators (Reys et al, 
13 
1990, p.29). It appears that teachers aren't the only people 
who have demonstrated reservations about calculator use. 
Parents perhaps have e1·en more reason to be wary of 
calculators because they don't usually have access to research 
findings or experiences that show calcula~ors being used 
effectively with positive outcomes. Their children's classes are 
the only fields of experience that most parents have with 
calculators since many would not have had access to ·calculators 
while at school themselves. 
Paul Swan and Len Sparrow outline several myths about 
calculators that are still believed by some parents and teachers 
today. The first myth is that calculators rot the brain. There is a 
misconception here that students will lose the ability to calculate 
mentally and with paper and pencil. Secondly, a myth exists 
that students will become dependent on calculators and they will 
become a crutch to prop up students with weak mathematical 
ability. A popular myth is that students won't have to learn their 
basic number facts if they use calculators when in fact students 
will have even more reason to be confident with their basic 
facts. 
Some parents also feel that students won't have to think 
when they use a calculator (Swan & Sparrow, 1998b, p.30). 
This may be attributed to the way many adults use their 
calculators - to calculate tedious sums to save time. The picture 
parents may have is that of students mindlessly punching 
numbers into their calculator and recording results on a page. 
A common justification for not using calculators is that the 
"good old days" were good enough. Parents supper, their own 
education without the use of calculators without realising that 
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much has changed in their own lives since they were at school. 
This is the time of mobile phones, email, internet and telephone 
banking. These aspects of modern society do not necessaril~' 
mean we are becoming lazy, rather people are using current 
technology to improve mobility, communication and resource 
' 
management. A misconception that students won't cope in the 
real world (Swan & Sparrow, 1998b, p.28) is quite false because 
students will actually have to cope with quite complex 
calculators in secondary school and beyond as we11 as other 
more complex technologies. 
Parent attitudes have not changed much over the years of 
calculator implementation in mathematics classrooms. While 
some are content to "go with the flow" of what their child's 
teacher is promoting, others are quite opposed to the use of 
calculators at all. It is the responsibility of teachers to make 
decisions about how calctjlators are going to be used in 
conjunction with parents following realistic. experiences with 
calculators on both sides. 
2.3 How calculators can be used in the classroom 
Many of the reservations teach.ers and parents have about 
calculator use come about because they are not aware of how 
calculators can be used. Their view is often limited to checking 
work and number crunching. Calculators can actually be used 
for a number of purposes in a variety of contexts. 
Four potential roles in which calculators can be used are as 
a recording device, as a counting tool, as a tool to investigate 
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numbers and as a computational tool (Marley, Skinner & Kenny, 
1998, p.5). Results of the Australian CAN project also show 
calculators being used in games, in pattern finding and creating, 
and as a natural settiny for discussion (Sparrow, Kershaw & 
Jones, 1994, p.39). 
Calculators perform several functions in the mathematics 
classroom that were previously unattainable (e.g. manipulating 
very large and very small numbers). When the calculator is used 
for certain calculations, students are able to concentrate on 
developing patterns and relationships (lngs, 1997, p.13) thus 
increasing their understanding of number. As this develops, 
there is a move in students' understanding from merely being 
able to perform the calculation to actually understanding what 
they are doing. 
Powell believes that students' understanding of 
mathematics is similar to their grasp of language concepts in that 
they move from a general unde.rstand!ng of the whole concept to 
a more refined, structured understanding of the whole concept. 
With this in mind, it is possible to introduce symbols via the 
calculator even before the concept is fully understood e.g. the 
square root symbol. Students can look for patterns when they 
use this function and construct their knowledge based on their 
results. This builds on their experiences rather than restricting 
them to what the teacher allows them to learn. An exposure to 
these numbers may not necessarily teach the students the 
meaning, however it can give them an idea of what numbers are 
able to be explored (Powell, 1996, p.5-7). 
When introducing calculators to students with little or no 
previous exposure to them, there are three main stages of 
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progression that the teacher should be aware of (McCann, 1997, 
p. 11). The children will usually ignore the task given to them to 
begin with and simply experiment with their calculator. After 
some time the students will begin trying to find parts of the task 
that can be completed using the calculator. , Finally, in their 
optimum role, calculators become a secondary part of the 
activity, used as a tool only. 
With these roles in mind there are several strategies that 
teachers can employ when involving calculators in the 
classroom. All students, but particularly those with little 
experience with calculators, should have time to freely explore 
what they can do and share their results and ideas with others 
(Bitter & Hatfield, 1992, cited in Sparrow, Kershaw & Jones, 
1994, p.49). Students should also use calculators after and in 
conjunction with concrete materials (Williams, 1 998, p.22). It is 
important for teachers to allow students to see that they value 
the child's construction of leaming by encouraging and accepting 
their invented algorithms. 
Children should be allowed to use them in a variety of real 
world contexts with opportunities to work with others as well as 
individually (Bitter & Hatfield, 1992, cited in Sparrow, Kershaw 
& Jones, p.49). The emphasis should always be on developing 
sensible ways to perform calculations, whether they are mental, 
written, estimations or done with the calculator. Teachers 
should teach students the limitations of the calculator in order 
for them to judge appropriate ways to choose when to use it 
(Swan & Sparrow, 1998b, p.30). 
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2.4 Parents as partners in mathematics 
"If we are all pulling in the same direction, we can achieve 
much more!" (Nierop, 1996, p.5) 
Having parents as partners in mathematics is an effective 
way to improve the confidence of students, the consistency 
between what happens at school and at home, and the 
communication betwP.en the home and school. 
The focus of all parent-teacher relationships is the child, 
therefore the attitudes and achievements of the students are of 
utmost importance to both parties. Studies show that parent 
involvement in their child's learning benefits student 
achievement through an improvement m motivation and 
confidence (Peressini, 1998, p.321 ). Parents are able to help 
their children at home and reinforce a joint ownership of shared 
activities (ford, Roll mer & ~itz, 1998, p.31 0). 
Parents as partners also improves the consistency between 
what is taught at school and what happens at home. Teachers 
reaffirm their own belief system by discussing the reasons for 
mathematical activities with parents which leads them to refine 
what is done at school to better meet the needs at home (Ford, 
Rollmer & Litz, 1998, p.311 ). In this way students are not 
divided between the teacher's way of doing tasks and their 
parents' way of doing tasks and students feel more comfortable 
with all parties pulling in the same direction. 
Communication between the home and school is vital in all 
areas of schooling, not just mathematics, but its application to 
the area of mathematics can help overcome students' 
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apprehensions about the subject because parents can 
communicate to the child its importance and value (Ford, Roll mer 
& Litz, 1998, p.311 ). Parent involvement encourages 
mathematical communication through dialogue between parents 
and students (O'Connell, 1992, p.11; Peressini, 1998, p.321) 
r 
which is fundamental to developing the mathematical language 
skills necessary to facilitate understanding of the concepts. 
Communication is also important because parents are able to 
share what they learn about their child's understandings with the 
teacher (Ford, RoHmer & Litz, 1998, p.311 ). The teacher also 
learns valuable information about the families of their students 
through such open lines of communication. 
There are a variety of ways in which teachers can involve 
parents as partners in their mathematics programs. The 
important first step is to plan for communication with parents. 
The plan should have a cle<iir purpose and be easily integrated 
into class routines. An example of this would be 
communication through a child's diary, which is seen by the 
teacher each day. The plan should involve students as well as 
teachers and parents and there should be a desire for some 
action to take place rather than merely being a token gesture 
(Nierop, 1996, p.5). 
Meeting parents is· another essential part of effective 
communication and may be formal, for example an interview, or 
informal meetings before or after school (Carey, 1998, p.314). 
These opportunities should include Jots of encouragement and 
reinforcement of the parents' role in helping their children to 
show them how important they are to the process of education. 
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Some helpful written communication ideas include 
producing parent questionnaires to find out what happens at 
home with homework and other activities (Nierop, 1996, p.5). 
This can assist the teacher in establishing profiles of their 
children in order to best meet their needs. Parent newsletters 
' 
are another method of letting parents know about what is 
happening in their child's mathematics lessons. Newsletters can 
also inform parents of how they can help their child at home as 
well as at school. 
Special mathematics mornings or evenings are an enjoyable 
way to involve parents in school mathematics (Peressini, 1998, 
p.322). A successful example of this was a family night with a 
"math power" theme for a Year 4 class (Hall & Acri, 1995, p.8). 
The success of this evening came from the freedom for all 
participants to explore the activities at their leisure with no time 
pressure placed on them. Many students were able to 
demonstrate class procedwes or activities to their parents. 
Another way to involve parents is to organise_ home 
activities that are designed for parents and children to work on 
together. An example of such a program is the "Math Pairs" 
program in which parents first attended a workshop run by the 
teacher (O'Connell, 1992, p.10). The teacher demonstrated 
particular activities and gave tips on how to question and probe 
their child's thinking. This led to the parents being able to 
effectively work with their child at home and give feedback to 
the teacher about the child's progress. A similar program was 
put in place in a Year 2 class with the addition of a pre-test and 
post-test to see the effect of having parents as partners (Carey, 
1998, p.314). 
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2.5 literature on rnethodolog'i 
Quantitative research methods are designed to establish 
general laws or principles while qualitative methods explore the 
subjective experiences of individuals (Burns, .1997, p.3). Most 
,. 
researchers recogmse that these two methods are 
complementary and often incorporate aspects from both 
methods that are relevant to their work. The survev method 
from which this project stems can serve as a data-gathering 
instrument for both kinds of research. There are many ways of 
measuring the attitude of participants including the Thurstone 
type, the Likert method and the semantic differential (Burns, 
1997, p.462). Closed and open-ended questions in structured 
interview and questionnaire surveys are other ways of gathering 
quantitative and qualitative data. There is no one "right" way to 
gather research data, rather the researcher must evaluate the 
goals of the research and select methods that will meet those 
• 
goals most effectively. 
The grounded theory method is a systematic. method of 
obtaining data that involves participant observation and 
interviewing. Studies that use grounded theory methods usually 
come from questions that have been asked about people in 
specific contexts, for example, "What do parents think about 
calculators in primary schools?" Not only must the researcher 
observe the behaviour of the participants, but also his own 
behaviour in order to "become aware of his own preconceptions, 
values, and beliefs" (Hutchinson, 1988, p.130). The 
combination of quantitative and qualitative methods in grounded 
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theory research serve to broaden the study's perspective, 
making it relevant to education and educators. 
.. 
··,· 
/. 
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3.1 Design 
CHAPTER 3 
METHOD 
This study investigated both quantitative and qualitative 
data collected from the participating parents. )'he quantitative 
data was obtained through the initial questionnaire to all parents 
of the class. The qualitative data was obtained from the verbal 
and written observations of the six parents who participated. It 
was collected through interviews and written journals. ' 
A questionnaire was distributed to each parent before the 
commencement of the classroom activities in order to evaluate 
their attitudes toward calculators in the primary classroom. One 
of the steps in survey research is to pre-test the instrument to 
determine whether it will obtain the desired data (Burns, 1997, 
p.469), therefore a trial questionnaire was administered the 
previous year with parents of a class of Year 5 and 6 students. 
Parents of the current year's c!ass were then invited to join the 
class for a series of mathematics lessons involving calculators. 
An informal briefing interview was conducted prior to the 
session, which also served as a means to evaluate the attitudes 
of the volunteer parents further. The parents kept a written 
journal of their impressions of the mathematics lessons and the 
use of calculators in them. After the final session, an informal 
interview to discuss the activities as a whole was conducted, 
with a further opportunity for the researcher to evaluate their 
attitudes to calculators and whether they had changed. 
Observations of the mathematics lessons, parent/student 
interactions and parent comments were recorded in a researcher 
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journal in order to evaluate changes in the parents attitudes and 
assess the effectiveness of calculators in the lessons. 
3.2 Participants 
The research was conducted in an independent primary 
' 
school in metropolitan Perth containing over 400 students. The 
participants involved in the research included Year 6 students in 
one mathematics class, parents of the students, and .teachers 
and staff within the school. The class was not 'randomly 
selected, rather it was chosen on the basis of convenience. The 
participating students included 13 males and 1 7 females. There 
is a range of mathematical ability among the students. 
Of the 1 8 parents who returned questionnaires, 5 were 
male and 13 were female. All six parents who volunteered for 
the calculator activities were female. These parents were 
primarily homemakers, which explains their availability during the 
school day, however they hap previously been employed m a 
range of occupations. 
The school employs staff with varying levels of experience. 
Nine of the fifteen full-time staff graduated in the last six years, 
with five being in their first or second year of teaching. The 
staff developed a mathematics policy in 1994 that recommended 
calculator use in all years. Calculator use in the school occurs 
rarely, particularly in Pre-primary to Year 4 where a single class 
set of calculators is shared between eight classes. 
3.3 Materials 
The students had access to their own four-function 
calculator for the weeks prior to the research as well as during 
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the study. Additional calculators were provided by the 
researcher for the parent volunteers. The attitudes of the 
parents were evaluated usino a questionnaire that had been 
tested the previous year (see Appendix 1 ). The students and 
volunteer parents were given guide sheets,. for each of the 
mathematics lessons (see Appendix 3). The volunteer parents 
were also given a brief lesson plan prior to each session (see 
Appendix 2). They were given some sample questions to 
answer in their journals (see Appendix 2). At the conclusion of 
the study, the researcher used the three main reservations of 
parents about calculator use as a basis for discussion in the final 
interview (see Appendix 2). 
3.4 Sources of data 
This section will discuss the four sources of data used to 
complete the analysis of the topic. 
Questionnaire 
A questionnaire was used to determine the parents' 
attitudes towards calculator use. A covering letter accompanied 
each questionnaire to explain its purpose, confidentiality issues 
and other issues. The questionnaire contained some general 
questions to identify the parents' backgrounds (ie occupation, 
ages of children in· the school etc). Parents were asked to 
indicate when and how they thought children should use 
Calculators at school. There was ample opportunity for them to 
comment on the perceived benefits of calculator use, as well as 
their reservations about calculator use in primary classrooms. At 
the conclusion of the questionnaire, parents were asked to 
indicate whether they were interested in finding out more about 
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calculator use in the school. The primary point of interest was 
the perceived benefits and reservations about calculator use from 
which the researcher was able to evaluate the parents' attitudes 
to calculator use in general. 
Interviews ,. 
An interview was conducted with the six interested parents 
prior to the commencement of the calculator sessions. The 
parents were invited to share what they thought of c:alculators 
with each other as well as their experiences with theif· children 
so far. The parents were also given a brief explanation of the 
first two sessions with time to answer their questions and 
concerns about their role in the sessions. 
At the conclusion of the study, the parents participated in a 
follow-up interview. This was an informal "debriefing" session 
during which the parents were able to discuss and debate 
several issues relating to the perceived benefits and reservations 
about calculators. The parents discussed the changes to their 
opinions on the topic and commented on how they would 
respond to someone who asked them what they thought of 
calculator use in the primary classroom. 
Parents' writing 
The journal kept by the parents was a major source of 
data. Each parent wrote their impressions on ca'culator usage 
following each session they attended. After the third session, 
the researcher provided a journal guide with some example 
questions to answer in the journal because some parents 
expressed concern that what they were writing was not 
appropriate. Some parents wrote their initial thoughts about 
calculators prior to the study and some final comments at the 
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conclusion of the study. These journals were used to analyse 
the changing attitudes of parents during the study. 
Researcher's journal 
The researcher's journal was used to comment on the 
calculator sessions including the effectiveness ,.of the activities 
and the researcher's perception of the parental attitudes. 
Comments of the students, parents and the researcher's own 
feelings at:uut the activities were also noted in the re:searcher's 
journal. It was used to evaluate the changing attitudes of the 
parents and the researcher during the study and link with the 
comments about the activities made by the parents in their 
journals. 
3.5 Procedure 
A written proposal of the planned study was given to the 
Principal of the school and permission was granted prior to the 
commencement of the study .• Teachers within the school were 
approached informally with brief details of the proposed 
research. Some of the teachers commented on the use of 
calculators in the school and their own perspective on the issue. 
On the first day of Term 1, questionnaires were sent out to 
parents and these were returned by the end of Week 2. Further 
. 
information was given to parents at the annual parent meeting 
which occurred in Week 3. This was an opportunity for parents 
to ·ask questions and find out what was happening during the 
sess1onc;. 
LatE:r in the term a form of consent was sent to parents for 
permission for their children to participate in the sessions. 
Parents were also invited to join the sessions as participants. Of 
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the eight parents that responded, SIX were able to come at the 
same time of the week and became the actual participants. 
These parents c;ame to the initial interview and briefing session 
in Week 6. 
The study took place during Term 1 and 2, with two 
,. 
calculator sessions at the end of Term 1 and six sessions at the 
start of Term 2. Each lesson was taught by the researcher. The 
lessons were conducted on Monday afternoons for abo~t forty-
five minutes each time. At the commencement of the study the 
students were told that some parents were coming in to help 
with some mathematics activities that involved using calculators. 
They were not given details about the exact purpose of the 
research other than the fact that it was linked to a study being 
carried out by the researcher. 
The first session was used to find out what students could 
do with their calculators. Students had received opportunities 
for free play earlier in the term and had been encouraged to 
make use of their calculators when they thought it was e_fficient 
to use them. The second session extended this idea with a 
competition between using mental calculations (the 'brain') and 
using a calculator. The session included a discussion about 
when it is sensible to use a calculator. The next six sessions 
involved calculators in a variety of niles. They were used to 
teach and consolidate concepts, as tools and instructional aids, 
and as checking devices. 
After the final session, parents were invited to an afternoon 
tea to discuss their comments about the activities. The parents' 
journals were collected by the researcher so that they had an 
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opportunity to make final comments about the use of calculators 
in the activities. 
3.6 Method of data analysis 
The parent questionnaires were analysed to identify the 
' 
attitudes of parents towards calculator use. Responses to 
questions 1, 4, 5, 6, 7, 8 and 10 were summarised with a tally 
and percentage as well as text, while responses for,. questions 
2,3 and 9 were summarised in text form alone. 
The responses from each parent's journal were organised 
into a table to clearly show the attitudes for and against 
calculator use. Only comments directly relating to the benefits 
of calculators or re.servations about them were included in point 
form in the tables. From these tables the data was discussed for 
each session, as well as pre- and post-session data, in order to 
discover any common attitudes between the parents for each 
stage of the study. The attitude of each parent was discussed 
• 
individually in order to specifically identify any changes 1n 
attitudes towards calculator use over the course of the study. 
3. 7 Validity and reliability 
It is important that issues of validity and reliability are 
taken into account when preparing a· research study in order for 
the results to be mee:1ingful. Validity refers to a judgement 
measuring what it is supposed to measure while reliability is 
concerned with giving a consistent result in similar conditions 
!Burns, 1997, p.293). 
Reliability was assured by outlining the full purpose of the 
study to the participants. The parents were given a lesson 
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outline before each session to ensure that they clearly 
understood the purpose and procedure of each activity. 
Reliability was enhanced by giving the parents a range of 
students to work with during the study. Each parent volunteer 
was therefore exposed to the full range of mathematical ability ,. 
and confidence levels in the class from which to make 
observations. The trial questionnaire conducted the previous 
year also enhanced the reliability of the study by confirming that 
the attitudes of parents in the study are generally indicative of 
other parents unrelated to this particular study. 
This study addresses the question of internal validity by 
using multiple techniques to collect data interviews, 
questionnaires, journals and participant observation. This 
triangulation of data collection is the best way to argue that data 
is valid if these different methods of assessment produce the 
same results (Burns, 1997, p.294). 
3.8 Limitations 
It is difficult to translate what 1s observed with this 
relatively small sample group to other situations because the 
study is confined to a single setting. A large sample group was 
not feasible for this particular study because the researcher 
preferred to analyse a more in-depth perspective of a few 
parents rather than skim the surface of the perspective of many 
parents. The class chosen for the study was not randomly 
chosen and may not be a good representation of students of that 
age. A short time span of one school term for the sessions is 
another limitation of the study as is the lack of a control group of 
participants. Finally, the lack of any kind of quantitative data 
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can be considered a limitation because the data analysis 
becomes highly subjective. 
' 
. ' 
I, 
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4. 1 Session 1 
CHAPTER 4 
CALCULATOR SESSIONS 
Before the parents arrived, the researcher organised the 
' 
children into friendship groups with two, three or four students 
in each group. The children were told that the parents were 
going to come each week to help them with some mathematical 
activities that involved calculators. They seemed excited about 
having some parents involved in their lesson and were looking 
forward to the experience. 
When the parents arrived, the researcher introduced each 
parent to the class and welcomed them to the classroom. A 
class discussion about calculator functions was initiated, m 
which the children identified addition, subtraction, multiplication 
and division. Some children mentioned other 'funny' keys on the 
calculator but were unsure of \heir purpose. The researcher then 
explained that the groups would be investigating the things that 
calculators can do, then sharing their results with the class. The 
groups settled with their parent helper and began the activities. 
All groups managed the first three activities with ease, 
being familiar with all the concepts being demonstrated. The 
children did not seem to be generating as much discussion about 
the activities as the researcher would have liked until they 
reached the last three activities - percentages, constant function 
and memory function. The groups spent a lot of time discussing 
why the decimal point was two places to the left when the 
percentage key was used. 
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The memory function caused a great deal of confusion at 
first, however as they followed the steps with guidance they 
began to feel confident using the function and even showed the 
researcher the 'magic' memory key which mysteriously made 
large numbers appear with a single key stroke. 
The parents were enthusiastically involved with their 
groups and were comfortable working with the group assigned 
to them. The researcher had intentionally given them. a group 
that included their own child to help them feel more confident 
when working with the children for the first time. The children 
particularly saw the parents as fellow group members during 
discussion of the memory function because it was new to most 
of the parents as well. 
After the groups had spent some time on the memory 
function, the researcher brought all the students and parents 
back together to discuss the results. The children shared the 
answers they had found and ~heir responses to the discussion 
questions. Some discussion was made on the 'moving' decimal 
place in the percentage activity and the whole class did the 
memory activity again as a class. Some students commented 
that there was more to a calculator than they had realized while 
others were disappointed that using a calculator still required 
them to think! The parents afterward commented that the 
children could see that they needed to have an estimate of the 
answer before calculating in case of mistakes. Two of the 
parents continued experimenting with the memory function after 
school in order to gain a better understanding of it and the other 
parents spent time discussing the progress of their group and 
their impressions of the activities. 
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4.2 Session 2 
This session was introduced to the students as a 
competition between their 'brains' and their calculators. The 
first part of the session was teacher-directed with the researcher 
selecting students to take turns being on the 'brain' team ·and 
' . 
the 'calculator' team. They were given mathematical problems 
verbally and the first team to write the correct answer on the 
board received a point for their team. The children were all 
enthusiastic about this activity with much cheering• and other 
encouragement for the 'brain' team in particular. Following this, 
the class discussed why some problems were solved faster with 
the calculator and some were solved faster with mental 
calculations. 
The students and parents conducted their own 'Brain vs 
Technology' game in small groups with mathematics problems 
supplied by the teacher. As the researcher observed the groups, 
it was interesting to note that most of the students wanted to be 
the 'brain' during the game rather than use the calculator. They 
seemed to gain an amount of satisfaction in being able to beat 
the calculator. 
After the teams had completed most of the mathematical 
problems, the researcher brought the students and parents back 
together to discuss the activity. The groups were asked which 
team had the most points, and they were pleased to say that the 
'brains' had won in most cases. 
The class then discuss.,d which problems were faster with 
the 'brain' and which were faster with a calculator. They 
concluded that problems with large numbers or difficult numbers 
(e.g. decimals) were faster with a calculator, while basic facts 
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and simpler numbers were faster with the 'brain'. One child said 
that you would need to know your times tables to do well as a 
'brain' in this game. The researcher asked the students if it was 
important to know the times tables if you could use a calculator 
any time. Another student replied that it made sense to know 
. . ' 
them because it is faster than using a calculator. A student 
commented that sometimes the 'calculator' team member 
pushed the wrong button because they were trying tq be quick 
and that was why the 'brains' had gone faster. The'researcher 
asked them how they would know if an answer was right or not 
when using a calculator. The students responded by saying that 
you should check it again to make sure. When the researcher 
asked if there were any other ways to be sure, a student said 
that sometimes they "kind of knew the answer before" so they 
were able to notice if the answer was wrong. The researcher 
asked them if it was important to estimate an answer when 
using the calculator and the ~tudents agreed although they said 
they didn't do it very often. 
Following the. session the parents and the researcher 
discussed the activities for a few minutes. One parent 
expressed surprise that the students preferred being the 'brain' 
instead of using a calculator. She said that it was encouraging 
to see that the use of calculators ha·d not turned the children's 
mental skills into mindless number crunching. Another parent 
commented that mental skills would need regular practice to stay 
at a high standard. 
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4.3 Session 3 
This session also began with a whole class focus as the 
researcher asked the children to enter a three digit number (e.g. 
856) into their calculator to play 'Destructo'. The students were 
asked how they would 'destroy' the 5 - would it work if we 
' 
subtracted 5 from the number? The students easily recognised 
that this would not work and suggested subtracting 50. The 
class all performed this task and were then asked why it worked. 
The students came up with various answers such as "5 is not 
really 5 in this number" and "it's in the tens place". 
The researcher repeated the exercise with larger numbers, 
then with smaller numbers that had up to three decimal places. 
At the end of this activity the students seemed to have 
consolidated their initial understandings of place value and the 
groups were formed for the main activity with the parents. The 
students and parents played the game 'Destructo' using a variety 
of large and small numbers, The guide sheet was divided into 
three levels to cater for the range of abilities in the class and to 
assist the movement of the childrens' understanding from simple 
tasks to more complex ones. 
The activity generated a great deal of discussion among the 
groups, particularly when the desired result was not obtained on 
the first try. Many students came tiack to the front of the room 
to have another look at the place value chart on the wall. 
Although the children became increasingly competent with the 
language of place value, particularly decimal places, it seemed 
that many of the children did not have a clear understanding of 
the relative size of digits in the decimal places. 
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Following the activity, the researcher introduced a revision 
game3 called 'Zip Zap' which was an effective and motivational 
way to revise the concepts from the lesson. The students were 
confident in 'destroying' digits from even the most complex 
numbers given. Even the students who wer~ least confident in 
mathematics had a few attempts during the game and were 
successful. The parents seemed to enjoy the game, and they 
particularly commented on the enthusiasm with· . which the 
students were participating and calculating the answers. 
4.4 Session 4 
This session integrated many aspects of mathematics as 
well as the class theme of newspapers. The researcher began 
the session by revising how to calculate area, since many 
children had not fully grasped this concept. The newspaper 
investigation was explained and demonstrated before the 
students and parents move!j off into their groups. 
The students' first task was to calculate the total area of 
an A3 newspaper page. Some groups used . the whole page 
while others decided to trim off the white space at the edge of 
the page. The students then cut up the page into rectangles of 
news and rectangles of advertisements. They calculated each 
piece of news and advertisement separately and recorded the 
total news area and total advertisement area on their guide 
·sheet. The use of calculators encouraged some of the groups to 
use accurate measurements to the millimetre rather than just 
rounding the answer to the nearest centimetre. Some students 
were unsure whether to add or multiply to find the total area of 
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news or advertisements. This demonstrated the fact that they 
need to know what they are doing to use a calculator effectively. 
The next stage of the activity was to represent their result 
as a fraction by comparing each category with the total page 
area. This part of the session provoked a great deal of 
' 
discussion about what fractions actually represented. The 
researcher spent more time with the groups that didn't have a 
parent helper therefore was not able to observe the progress of 
the groups with parents quite so much. Changing the fractions 
to decimals proved a new concept to the students. It seemed 
that although they recognised the relationship between decimals 
and fractions on a simplistic level, they did not understand that 
all fractions could also be represented as decimals by a simple 
calculation. 
After most groups had tackled the fraction and decimal 
section of the activity, the researcher brought the class back 
together to discuss percenta.ges. The children agreed that a 
percentage was an easier way to represent the amount of 
advertisements or news on a page. One group said that it was 
not necessary to calculate the percentage of news and 
advertisements, just calculate one of them then subtract from 
100%. Another group was concerned with the accuracy of the 
measure since some of the page is blank space (around the 
edge). The groups that had trimmed the page explained how 
they had solved this problem. Although this session had a focus 
on calculators, the researcher felt that it provided valuable 
foundations for the development of equivalence between 
fractions, decimals and percentages. 
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4.5 Session 5 
This session allowed the students to explore the direct 
relationship between fractions and decimals. The researcher 
explained that they would be looking for a pattern so they would 
know how to change fractions to decimals. The students were 
' 
asked to recall how they changed fractions to decimals in the 
previous session and this information was given immediately by 
the students. The students were told that any fraction .. could be 
changed to a decimal in the same way. 
When the students and parents moved into their groups for 
the activities they used their calculators to discover the 
relationship between tenths as fractions and decimals. The 
students 'caught on' straight away and were confident to 
complete the rest of the first activity without using calculators. 
The previous session had been the first lesson in which these 
students had ever been able to demonstrate the equivalence of 
fractions and decimals, and their competency during this activity 
was very encouraging. 
The extension page asked the students to investigate other 
patterns with tenths and hundredths. The groups were able to 
follow the patterns without their calculators after some time, 
however the meaning behind what they were doing did not seem 
quite so obvious to them. It did not seem that the students had 
grasped the relatively large difference in size between the tenths 
and the hundredths, in fact, many students seemed to feel that 
the hundredths were larger numbers. The only perceived benefit 
with the calculators was in finding the patterns quickly. The 
calculations on their own did not provide the students with much 
understanding on the t': pic, however the resulting discussion 
39 
enhanced their understanding. Perhaps the greatest benefit of 
this activity from a teacher's perspective was the diagnosis of 
students' understanding of what fractions and decimals are. 
4.6 Session 6 
This session focussed on place value ideas, particularly to 
do with decimal places. Before the group activities, the 
researcher revised how to use the constant function on a 
calculator. The students all seemed confident with this' function. 
Some children chose to complete the activities on their 
own, while others were more comfortable moving with the 
group's pace. The first four exercises involved whole number 
place value and the children managed to predict these accurately 
and quickly saw the patterns. When the first decimal place 
activity was attempted (.8 + .2), the students predicted a 
variety of outcomes including .1 0, 10 and 1 .0. The actual 
result caused a great deal Qf surprise among the group and 
generated much discussion as to the size of the numbers in 
general. 
· The children were now more attentive when it came to 
predicting the next two patterns. One of the students 
experienced a feeling of great success after correctly predicting 
the outcome of .008 + .002 after studying the patterns in the 
previous two examples. The students eventually seemed to 
grasp the idea that the numbers became smaller as more zeros 
were placed after the decimal point before a digit (ie .02 is 
bigger than .002). 
The involvement of calculators in this activity was 
important because the calculator provided the accurate answer 
from which the students could generate an understanding of 
what they were doing. Without the use of technology, a teacher 
would simply have to tell the children what comes next, instead 
of letting them discover it for themselves. 
Following the group activities, the researc~er revised what 
had been done using real-life examples with money. The 
students seemed to understand the money examples more easily 
because it was within their experience. This conclusion helped 
. 
the children consolidate the knowledge they already had with the 
new knowledge from the group activities. Several parents 
commented afterwards that they understood the decimal 
concepts better for having the money examples presented as a 
conclusion. They felt that the children had a better grasp of 
what they were doing following these examples. 
4. 7 Session 7 
The purpose of this sessipn was for students to understand 
further the function of decimal places as points between given 
decimal numbers. The researcher began the session with a 
simple demonstration of how to play the game 'Target'. The 
students were given the target number 1 00 and were asked 
what two numbers would multiply to become the target. The 
students readily responded with 1 Ox1 0, 20x5, 50x2 and 25x4 
without using their calculators. The students were then asked 
how they could reach the target number if one of the multiplying 
numbers must be 11. The students decided that 11 x9 was 
closer than 11 x1 0. They were asked if it was possible to obtain 
an even closer amount and one student suggested multiplying it 
by "nine and a bit". The class experimented with some decimal 
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numbers before coming to 11 x9.1 being the closest. The 
researcher suggested that there might be an even c!oser answer 
and asked what number was more than 9 and less than 9.1 with 
a correct response of 9.09 after some discussion. 
The students and parents then moved into their yroups to 
' 
try some more target numbers. Each child in the group had five 
tries to get the closest possible to the target number and the 
closest answer received a point. Some groups chose to work 
together while others treated it as a competition between 
members of the group. The concentration and enthusiasm was 
intense throughout the activity as the students persisted to reach 
the target. 
The researcher observed all the groups, stopping at the 
groups without a parent to ask them for their results so far. 
Many of the students were able to explain that 4.35 came 
between 4.3 and 4.4 after repeated attempts to multiply 23 by a 
number to reach the target 100. One of the more able students 
in the class was working in depth on the first target: 11x ? = 
100 and came up with 11 x 9.090909 = 99.999999. He 
sug·gested that a calculator that had a larger display area would 
enable him to make his answer even more accurate. 
Following the activities, the groups shared their most 
accurate responses With the class. The accuracy of the answers 
was quite amazing with many groups going to four decimal 
places to achieve the desired result. The session seemed to 
open up all possibilities to the children as they explored the 
concept of decimal place value. The researcher felt that this 
was the most successful lesson to date, in that the students 
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actually seemed to understand the relative s1ze of decimal 
numbers. 
4.8 Session 8 
The calculators were used as a tool for speec). and accuracy 
during this session. The researcher again revised the constant 
function on the calculators with the children, who seemed 
familiar and comfortable with this function. Multiples of- 2 had 
been written on the board in order and the children identified the 
patterns in the two times tables. They noticed that all the 
numbers were even, they went up in two's, and that there was a 
repeating pattern in the ones column (0,2,4,6,8). The researcher 
pointed out the repeating pattern in the tens column (five zeros, 
five ones, five two's etc) and then explained the group activity. 
Each group chose a times table to investigate first - either 
4x, 9x or 3x. They used the constant function on their 
calculator or their mental additio(l skills to write all the multiples 
of that number in order on a strip of paper, then studied the 
patterns in order to describe them. Some students used 
calculators the whole time while others abandoned them as they 
found . doing it mentally was quicker and just as easy. The 
children saw the obvious patterns straight away, such as 
whether the numbers were even or odd, and the repeating 
patterns in the ones column. Most groups found at least five 
patterns for each times table by looking at the tens and hundreds 
columns also. The groups that worked on the nine times table 
were intrigued by the complex repeating patterns found there. 
It was interesting to see that some groups wanted to know 
exactly how many patterns there would be before they started 
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so they knew if they had found them all. Other groups were 
keen to "discover" them for themselves, and it seemed that 
these groups got the most out of the activity. The calculators 
became secondary to the task although they provided an element 
of speed and accuracy particularly to less mathematically 
confident students. 
At the end of the session, the students shared the patterns 
they had found with the class and added to their own 
descriptions after listening to other groups' ideas. More time 
would have been helpful as this last part of the session was a 
little rushed for time. The students were able to see that there is 
order in mathematics and that tables are repeating patterns 
rather than random n·umbers. 
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CHAPTER 5 
DATA ANALYSIS 
5.1 Questionnaire analysis 
Of the twenty-eight possible responses, 
' 
seventeen 
questionnaires were returned. The opinions and points of view 
were varied among the respondents and the questionnaires 
provided the researcher with a clear and informative summary of 
. 
the attitudes of the parents prior to the calculator sessrons. The 
majority of respondents were female (13) with three male and 
one questionnaire in which both parents were represented. 
Table 3 
Question 1 
Is there a calculator in your home or workplace available for your 
use? 
. 
home workplace home & workplace 
4 1 12 
23% 6% 71% 
The responses indicate that all but one family has access to 
a calculator at home and most parents (77%) also have access 
to a calculator at work. 
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Question 2 
For what purpose(s} do you use a calculator in your home? 
The parents named a variety of uses for calculators in the 
home including budgets, taxes, book-keepir19, calculating 
quantities and tasks related to study. The majority of responses 
were banking or finance-related tasks. 
Question 3 
For what purpose(s} do you use a calculator in your workplace? 
The range of responses for calculator use in the workplace 
reflected the range of occupations held by the parents. The 
responses ipcluded engineering calculations, budgets, sales 
calculations, tax calculations and quotes. Again, the most 
common response was financial calculations. 
Table 4 
Question 4 
Do you agree with the use of calculators in mathematics for year 
5 and 6 students? 
strongly agree disagree strongly other 
agree disagree 
1 9 4 1 2 
6% 53% 23% 6% 12% 
The responses indicate that a majority of parents agree 
with the use of calculators in year 5 and 6 (Year 5 is the first 
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year that parents are required to purchase calculators for school 
use). In spite of the clear school policy of calculator use at all 
ages, quite a number of parents disagree with their use or did 
not indicate a category. The parents who indicated "other" on 
the questionnaire commented that students "sh,ould know the 
answer mentally first" and "calculators should be used to check 
answers". 
Table 5 
Question 5 
At what year level do you feel that students should begin using 
calculators for mathematics at school? 
pp 1 2 3 4 5 6 7 8+ Other 
0 1 0 2 2 2 1 1 6 2 
0% 5% 0% 12% .12% 12% 6% 6% 35% 12% 
The responses to this question were spread quite. evenly 
over the year levels particularly from Year 3 and upward. 
Although the policy encourages use of calculators in all year 
levels and requires students to have their own calculator in Year 
5, thirty-five percent of parents still felt that they were 
unnecessary before high school. 
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Table 6 
Question 6 
Which mathematical activities do you feel should involve the use 
of calculators? (you may indicate more than one)* 
,. 
mental problem place long long measure- none 
camp uta- solving value multiplica division ment 
" tion -tion 
' 1 6 2 8 9 6 3 
6% 35% 12% 47% 53% 3.5% 18% 
Around half of the parents who responded felt that long 
multiplication and long division should involve the use of 
calculators. About a third of parents thought problem-solving 
and measurement should involve calculators. Although an 
example of each category was given to further explain what they 
were, it is possible that some parents did not completely 
• 
understand what was involved with each category, therefore 
these results do not necessarily reflect the parents' attitudes 
accurately. 
Some parents also commented that the calculators should 
only be used to check answers for these categories, while others 
felt that they should only be used for large amounts or difficult 
calcUlations. One parent asked the question "Will use of 
cal~ulators prevent estimation?". 
*Percentages shown indicate percentage of parents that hold the particular 
point of view, not percentage of total responses 
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Table 7 
Question 7 
What possible benefits do you see for calculator use in primary 
mathematics?* 
speed in routine tasks or checking 7 41% 
familiarity with technology 2 12% 
time for teaching logical thought processes 1 . ,· 6% 
increased student understanding 1 ' 6% 
no benefits 5 29% 
no comment I don't know of any benefits 2 12% 
The most common benefit perceived by the parents was 
speed, for example, quicker checking of work or completing 
routine tasks faster. This was mentioned by forty-one percent of 
the parents who responded. Twelve percent of parents felt that 
the use of calculators would ensure that technology was being 
used to its optimum and give the students familiarity with 
common technology. One parent perceived that calculators 
would help the students understand what they were doing while 
another thought that more time could be given to teaching 
logical thought processes when calculators are used. Twenty-
nine percent of parents felt that there were no benefits in 
calculator use in primary mathematics and twelve percent gave 
no comment. 
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Table 8 
Question 8 
What reservations do you have about the use of calculators in 
mathematics?* 
lack of understanding 5 29% 
dependency 7 41% 
skills will suffer 7 ·41% 
no comment 1 '6% 
Forty-one percent of parents felt that children could 
become dependent on calculators and that they would struggle 
without them for basic calculations. The same percentage of 
parents were also concerned that the students' mental and 
written computation skills would suffer as a result of calculator 
use. Twenty-nine percent of parents thought that students 
would not understand what they were doing when they used 
calculators and therefore would ·not recognise errors. Some also 
felt that the students would assume that the calculator was right 
rather than estim3ting an answer and challenging what they saw 
on the calculator display. 
Question 9 
Are there any further comments you would like to make about 
the use of calculators in primary school mathematics? 
Some parents commented that calculators should only be 
used to check work or for mathematics involving complex 
formula. One parent suggested that if a child didn't grasp a 
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~ 
' 
concept and this was keeping him back from what he could 
achieve, a calculator would be beneficial. One parent felt that 
dependency on machines was unhealthy, while another felt that 
calculators promote laziness in teaching mathematics. Another 
parent commented that the teacher should,. ensure that the 
students develop their mental computation as well as their 
calculator skills. 
.. ; 
Table 9 l 
Question 10 
Are you interested in finding out more about how calculators are 
being used in your child's mathematics class? 
yes no no response 
14 2 1 
82% 12% 6% 
A majority of eighty~ two percent of parents were interested 
in finding out more about calculator use in their child's class. 
Ttie researcher decided that in view of this majority, information 
about the calculator sessions would be sent to all parents of the 
class. This included a response form for parents who were 
interested in participating in the sessions. 
5:2 Calculator session analysis 
Pre-session analysis 
Parents G and H both completed the initial survey while the 
other four parents had spouses who completed it. It was not 
assumed that the couples necessarily held the same point of 
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view therefore these four questionnaires were not included in the 
data. All parents except Parent E were able to attend the 
interview before the sessions began. The parents articulated a 
range of opinions about the use of calculators prior to the 
calculator sessions through the interview (Parents A, G, H, J, 
,. . 
and S), their first journal entry (Parents J and S) and the initial 
questionnaire (Parents G and H). 
The major purpose perceived by the parents for calculator 
. 
use in primary school is preparation for the future. Three of the 
parents (A, J and S) felt that children should use basic four-
function calculators in primary school because they would need 
to use a scientific calculator when they went to high-school. 
Three of the parents (A, H and S) also felt that calculators 
should be used in order to "keep up with technology". Parent J 
added that "children should be taught how to use technology 
appropriate for life in the 'real world'". Parent A saw the value 
of being competent with ca)culator use from the perspective of 
her husband's employment as an engineer in which he is required 
to use high level maths. Parent H commented, "Learning to use 
calculators is an advantage; in some areas it is essential". 
Other benefits perceived by the parents before the 
calculator session include speed and ease of use. Parent G also 
felt that they could benefit students who are being held back 
because they don't grasp the concepts. 
The parents voiced several reservations about the use of 
calculators in primary schools. Three parents (G, H and J) felt 
that children would rely on calculators instead of using 
"brainpower". Parents G and S were concerned that students 
would not know if they had the wrong answer if they used a 
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calculator. Parents H and J thought students would become 
lazy and go to the calculator before trying a problem in their 
heads. Parents A and H were concerned that students would 
not estimate before calculating and that they would not 
understand what was happening because of the lack of 
' 
estimation. Parent S also felt that a lack of practice with basic 
facts would decrease their ability to use them. She cited a 
personal example concerning the use of cash registers m an 
earlier place of employment. ' 
Session 1 Journal analysis 
Two of the parents (E and S) noticed that the students 
were keen and enthusiastic about the first calculator activity 
even though it was mathematics in an afternoon timeslot. 
Parent J felt that the reason for this might be that the students 
were allowed to use their calculators not their 'brains'. Parent A 
felt that the students could se.e that they needed to understand 
what they were doing in order to use a calculator effectively. 
She also commented that the students learned not to trust a 
calculator blindly, particularly from the activity about the 
memory function. Parent S thought that the students' 
awareness of calculator functions was expanded through this 
activity. 
The· parents also noted their current reservations about 
calculators following the session. Parent G commented that · 
calculators should not be encouraged at this stage of schooling. 
Parent J noticed that the students were not estimating before 
calculating and commented that a reliance on machines makes 
our brains lazy. 
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Session 2 Journal analysis 
Parents E, G and J commented on the enthusiasm and 
enjoyment of the students during the the 'Brain vs Calculator' 
session. Parent E and J noticed that the students in their groups 
' 
wanted to challenge the calculutor and prove that their brains 
were better. Parent J was pleased that the children in her 
groups proved that their brains were better than calcul.ators for 
simple to medium level questions. It was interesting to·note that 
Parent J was initially concerned that students would go to the 
calculator first rather than use their brain. Parent S was working 
with a lower ability group for this session and noticed that they 
found this activity difficult and a little threatening. She felt that 
in contexts other than this game, writing the problem down 
would be helpful for lower ability students. 
Parent A commented that the students could see the value 
of learning their tables and ot.her mental maths because of the 
relative speed of the brain when compared with keying such 
simple sums on a calculator. Parent G felt that the session was 
mentally stimulating for the 'brains' but that calculators did not 
need to be introduced in primary classrooms. 
Session 3 Journal analysis 
Parent E and J felt that the students responded with 
enjoyment to using the calculators for games. They commented · 
that the students had particularly enjoyed using them for the 
review game at the end of this session. Parent A commented 
that this activity did lend itself to using the calculator effectively. 
She felt that the students were focussed on what they were 
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causing the calculator to do. Parent S felt that the calculators 
made the decimal places more obvious and the students were 
able to concentrate on the concept instead of the calculations. 
Parent J commented that the calculators were an aid for 
checking answers while Parent A found them to be beneficial for 
' 
teaching the concept of place value. 
Session 4 Journal analysis .· 
Parents E and J found that calculators imprbved the 
students' accuracy because they were able to use exact 
measures to the nearest millimetre instead of rounding off to the 
nearest centimetre. The calculators made it possible to multiply 
these measurements with ease. Parents E and G found that 
calculators increased the speed of calculations which enabled the 
students to spend more time on the investigation and finish it 
rather than becoming bogged down in lengthy calculations. 
Parent J commented that thEl students were able to calculate 
fractions and proportions that would have been beyond them 
without the use of a calculator. She felt that the calculators had 
taken them further than they would ordinarily be able to go with 
the mathematical concepts of percentage, fraction and decimal 
relationships. Parent G had no reservations about the use of 
calculators in this activity. 
Parents E and J were concerned that the students did not 
estimate before calculating in order to judge the reasonableness 
of the result. Parent E was also concerned that the students 
used the calculator for all calculations, regardless of how simple 
they were. 
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Session 5 Journal analysis 
Parents A, E and G found that the students expressed 
positive attitudes towards the decimal and fraction equivalence 
activity. Parent E commented that her group was apprehensive 
at first, then found it easy and enjoyable. Parents A and G 
' 
noticed that the calculators helped the students understand the 
relationship between decimals and fractions. Parents E and J 
felt that the calculators were beneficial for checking answers and 
reinforcing the process to find decimals. Parent E also noticed 
that the students were not relying on the calculator for simple 
calculations but were following the pattern mentally. Parent A 
found the calculator to be a good tool in which the students 
could see each step and its consequence. 
Parents A and G were concerned that the calculators 
hindered the students' reasoning because of inaccuracy in 
pressing keys that led to incorrect answers. Parents E and J felt 
that the activity could be dorye with a calculator without any real 
understanding of the concept. Parent G was concerned that the 
students were relying on the calculator to give the answers for 
some activities. 
Session 6 Journal analysis 
Parent J noticed that the students' confidence was 
improving when using the calculators. Parent A found that the 
students had to think about what they were doing with the 
numbers and the calculators provided immediate feedback about 
the results of their thinking. Parent S commented that the 
activity was a useful exercise in practising decimals and 
becoming familiar with them, while Parent J felt that calculators 
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helped show the students the correct answer and progression of 
decimal place value. Parent A found the calculators to be a 
great reinforcement as well as a teaching tool. 
The only reservation about this session was Parent A's 
statement that some of the students needed more concrete 
' 
materials before being able to fully comprehend the concept 
being taught. 
Session 7 Journal analysis I 
Parents A and J felt that calculators were important and 
essential tools in teaching the concept of decimal place value in 
this activity. Parent S commented that the calculators taught 
the concept of decimal places as parts of numbers, one of the 
objectives of the session. Parent J was pleased that the 
students had to estimate before using the calculator while Parent 
A commented that the immediate feedback given by the 
calculator led the students to modify their thinking before 
proceeding. Parent S felt that this task would be beyond Year 6 
students without the use of calculators because the onerous task 
of multiplying decimal numbers was removed. Parent J felt that 
the students' understanding of decimal numbers was increased 
during this session. 
Parents G and S commented that the students were not 
always thinking about what they were doing and were relying on 
the· calculator to supply the solution. Parent G didn't feel that 
her group was using the calculator to its fullest benefit. Parent 
A noted that some mathematical knowledge of the concept 
would need to be in place first so that the students could 
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understand what they were doing. She felt that this activity 
shows that estimation is important and tables are essential. 
Session 8 Journal analysis 
Parent J felt that the calculator was useful for speed in this 
. . ,. 
activity and Parent G noticed that the students perceived the 
patterns faster by using a calculator. Parent J also found that 
the children were more confident to use numbers ... yvhen a 
calculator was being used. She commented that maths didn't 
seem so unpredictable or scary when order in tables could be 
seen. 
Parent S felt that the calculators were superfluous in this 
activity since most students were able to continue the patterns 
without needing a calculator. 
Post-session analysis 
Parents A, E and J made final comments in their journals 
• 
about their thoughts on . calculator use following the eight 
sessions. Parents A, E, H, J and. S also participated in a post-
session interview to discuss their impressions and thoughts 
about the use of calculators during the sessions. 
Parent A said "Calculators are one of many methods that 
should be taught creatively to help teach concepts". Parent E 
also commented that a range of 'methods' are needed to 
consolidate the concepts. Parent J felt that calculators could be 
used in many and varied ways, not just checking or making life 
easy. She found that teaching mathematical concepts using a 
calculator as a tool and aid has been interesting and exciting and 
that calculators have been valuable tools in the sessions. Parent 
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S found that the children were exposed to numbers they would 
not ordinarily use at this age level through the use of calculators. 
One of the main reservations that parents held about 
calculators from the initial questionnaire was that students 
would become dependent on calculators. , Following the 
sessions, Parent A commented that the students would not 
become dependent on calculators if the concepts were taught 
competently and they had practice using them. Parent E also 
' felt that students would not necessarily become dependent on 
calculators while Parent J commented that everyone becomes 
dependent on technology (e.g. washing machines) and that it is 
a fact of life. 
Another major reservation about calculator use by the 
parents in the questionnaire was that students' understanding of 
mathematics would be hindered through the use of calculators. 
Parent S felt that the processes that hinder understanding of 
concepts (e.g. complex manual.calculations) are removed from 
contention in order for the students to have the opportunity to 
understand the concepts. Parent E agreed by commenting that 
the tediousness of some work is simplified by using a calculator. 
Parent A commented that calculators should not be usea unless 
the purpose of the activity is to teach another concept. Parent E 
noticed that the children did not always understand what they 
were doing during the sessions, while Parent J felt that this was 
the case in only one of the sessions. She stated that calculators 
can be used for speed and understanding. Parent H commented 
that the students may understand what they are doing better by 
writing it out. 
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The third major reservation held by parents from the initial 
questionnaire was that students' basic skills would suffer. 
Parent E felt that the students must be well grounded in tables 
and written methods and Parent J commented that basic skills 
should be taught diligently. Parent E also felt t~at the students' 
basic skills would suffer if calculators were used all the time. 
5.3 Individual parent attitude analysis 
The six parents participating in the study expressed a range 
of opinions about calculators before, during and after the. 
sessions. These were observed through the interviews, informal 
discussion between sessions and the journals. 
Parent A 
Parent A is a home maker who works part-time as a special 
needs teacher. Her son in Year 6 is of average mathematical 
ability and she has two other t;hildren in high school and one in 
Year 2. 
Parent A did not express many reservations during the 
initi111 interview other than that students won't estimate before 
calculating. . She was positive about the use of calculators, 
particularly because she saw the relevance for high school and 
further education. She felt that the students should keep up 
with techno I ogy. 
· During the sessions, Parent A made many insightful 
comments about the specific teaching and learning benefits of 
calculators. She felt that students could see that they had to 
understand the concepts before using calculators rather than 
trust the calculator blindly. She also felt that the students were 
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able to focus on the results of their calculations. The immediate 
feedback given by a calculator that caused the students to think 
about what they were doing was another benefit described by 
this parent. The students could see each step and its 
consequence. 
' 
Parent A expressed two reservations during the study 
including the fact that inaccuracy on the keys led to incorrect 
answers which confused some students. She expressed, concern 
that some of the students needed concrete materials first. 
At the conclusion of the study, Parent A had expanded her 
ideas of the benefits of calculators to include them as one of 
many 'methods' that must be taught to the students. She felt 
that calculators could be used creatively to help teach concepts 
and that the students would not become dependent on them if 
the concepts are taught competently and the students have 
practice using them. Parent A also offered comments to balance 
these benefits by describing, what skills need to be taught 
alongside mathematics involving calculators. She feels that 
estimation and tables are important skills to develop and that the 
students should understand what they are doing. 
ParentE 
Parent E is a homemaker who does relief teaching in 
primary schools. Her daughter in Year 6 is of average 
mathematical ability and her other children are in high school and 
Year 4. 
Parent E was unable to attend the pre-session interview but 
from informal discussion it was possible to obtain a general 
impression of her thoughts about calculator use in pnmary 
schools. This parent felt that calculators had a place in primary 
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schools, primarily for checking work, but was unsure as to 
further possible functions for mathematics education. She was 
interested to find out how they wm,ld be used in this study. 
During the first three sessions, Parent E noticed the 
enthusiasm of the students for the activities but was concerned 
' 
in Session 3 that the children didn't really understand the 
concept of place value. She found that the calculator improved 
accuracy and speed in the next two sessions and··. that the 
students were not relying on the calculator for the pattern 
making activity in Session 5. The understanding of the students 
was still a reserv<,tion held at this time. Parent E was unable to 
attend Sessions 6, 7 and 8 due to teaching commitments. 
Following the sessions, Parent E commented that students 
would not necessarily become dependent on calculators but that 
they should be well grounded in tables and written methods. 
She felt that their basic skills would suffer if calculators were 
used all the time. Parent E noticed that the tediousness of some 
work is simplified with a calculator but suggested that a range of 
methods are needed to consolidate learning. She still had 
reservations that the students did not always understand what 
they were doing. 
Parent G 
Parent G is a homemaker with children m highschool and 
Year 4. Her daughter in Year 6 is of above average 
mathematical ability. 
In the initial questionnaire, Parent G expressed a number of 
reservations about calculator use in primary schools. She 
commented that she saw no benef;ts for primary school use of 
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calculators and feels that there is too much reliance on 
calculators. Parent G also expressed concern that the students 
wouldn't know if they had the correct answer. One possible 
benefit mentioned was for students who are being held back 
because t~,ey don't grasp the concepts being taLJght. 
After the first two sessions, Parent G felt that calculators 
should not be encouraged or introduced in primary schools. 
During Session 4, however, she felt that the calculators gave the 
• 
students more time to work on their investigations and she had 
no reservations about their use in this activity. She felt that the 
students understood the concept of changing fractions to 
decimals in Session 5 and noticed positive attitudes among the 
students for traditionally tedious fraction/decimal relationships. 
In the same session, Parent G also felt that the students were 
relying on the calcuhitor to give answers and that they hindered 
their reasoning when they made mistakes. She also felt that 
students were relying on the calculators in Session 7 and that 
they were not being used to their optimum potential. Parent G 
felt that the students were able to perceive patterns faster by 
using the calculator in Session 8. 
Parent G was unable to attend the post-session interview, 
however, she did comment that there were aspects to calculator 
use that she had not considered previously. Although she still 
had reservations about the use of calculators, she felt better 
about the way they were being used in this classroom having 
now experienced the activities. 
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Parent H 
Parent H is currently studying at T AFE and has one son in 
Year 6 who is of average mathematical ability. 
Parent H held many reservations about the use of 
calculators in the pre-session interview and initial questionnaire 
' 
including the reliance of some students on calculators. She felt 
that students can become lazy from using calculators instead of 
their 'brains' and that they might use them· , without 
understanding what was happening or estimating first. 'Parent H 
felt that it was important to keep up with technology and that 
learning to use a calculator is an advantage. She commented 
that in some areas, competent calculator use is essential. 
During the study, Parent H was willing to discuss with the 
researcher and the other parents her thoughts on the activities. 
She noticed the enthusiasm of the students, particularly in the 
games and challenges. Unfortunately, Parent H had to fly 
overseas immediately after th~J final session for family reasons 
and therefore the researcher did not have the opportunity to 
obtain her journal. During the post-session interview, Parent H 
still expressed some concern that the students did not 
understand what they were doing all the time. 
Parent J 
Parent J is a homemaker who also helps run a family 
business. Her daughter in Year 6 is of average mathematical · 
ability and she also has a child in Year 4. 
Parent J was full of enthusiasm for the calculator sessions 
111 the pre-session interview and was outspoken about her 
interest in finding out any potential benefits for the students. 
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She felt that primary students should be familiar with a basic 
calculator and that they should be taught how to use technology 
appropriate for life in the 'real' world, but didn't like the idea of 
calculators taking over brainpower. Parent J was concerned that 
students would go to the calculator first before trying a problem 
' 
in their head. 
Parent J commented after the first session that the 
students were not estimating before calculating and that reliance 
on machines makes our brains lazy. During Session 2; she was 
pleasantly surprised that the children were more keen to be the 
"brains" than use the calculators. She noticed that the children 
proved their brains better than calculators for simple to medium 
level questions. She commented on the obvious enjoyment and 
challenge for the students in this activity. During Session 3, 
Parent J found that the calculators were an aid for checking 
answers and that the students responded to games involving the 
calculator. She also commerted that the session could have 
been as successful without calculators and that working by hand 
could bring better understanding. 
Although she was concerned by the Jack of estimation on 
the part of the students in Session 4, Parent J noticed that they 
were able to use exact measures instead of rounding off answers 
to simplify the multiplication task. She also found that the 
students were able to calculate the fractions and proportions 
because they had the use of a calculator. Again in Session 5, 
she found calculators beneficial for checking answers and 
reinforcing the process to find decimals however she felt that the 
activity could be done without the students really understanding 
the concept. 
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Parent J noticed that the students' confidence was 
improving with calculators as she was placed with the same 
group as in the first session. She commented that calculators 
helped show the correct answer and progression of decimal 
numbers. In Session 7, Parent J found calculators to be an 
• 
important and essential tool for the exercise. She commented 
that the students had to estimate before using the calculator and 
that their understanding of decimal place value consequently 
was increased. Parent J felt that finding order in tables during 
Session 8 helped the students make links between mathematics 
concepts. She commented that mathematics didn't seem so 
unpredictable or scary with these links in place. Parent J found 
the calculators useful for speed in this activity and noticed that 
the students were more confident to use numbers when using a 
calculator. 
Following the sess1ons, Parent J discussed many benefits 
that she had perceived . throughout the activities. She 
commented that ·calculators could be used in many and varied 
ways, not just for checking or making life easy. She saw 
calculators as valuable tools through which the teaching of 
mathematical concepts had become interesting and exciting. 
Parent J felt that students understood the concepts better with 
calculators in all of the sessions except one. She commented 
that although basic skills should still be taught diligently, 
'Calculators can be used for speed and understanding. She felt 
that a degree of dependence on technology was inevitable - a 
fact of life. 
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ParentS 
Parent S is a homemaker who has previously worked in the 
retail industry. Her son in Year 6 is 
mathematical ability and she has children in 
as a three-year-old. 
of above average 
high school as well 
During the pre-session interview, Parent S commented that 
students need to use scientific calculators in high school and 
therefore should learn to use a basic calculator first.·· .Her initial 
reservations were that students would not know if thily had the 
wrong answer when using a calculator and that a lack of 
practice with basic facts would decrease their ability to use 
them. 
During the first session, Parent S noticed that the students' 
awareness of calculator functions was expanded. She saw that 
they enjoyed conquering the challenging activities although they 
began the activity thinking it would be easy and boring. Her 
group in the second week w.as of a lower mathematical ability 
and she commented that they seemed threatened by being the 
'brain'. She felt that writing the problems may have helped 
although she understood that it would not have worked in the 
context of this activity. 
During Session 3, Parent S was concerned that students 
were using the calculator for all the problems - even the simple 
ones. She commented that the calculators made the decimal 
places more obvious and that the students were able tci 
concentrate on the concept instead of the calculations. 
Following Session 7, Parent S commented that the calculators 
taught the concept of decimal places as parts of numbers. She 
felt that this task would be beyond Year 6 students without the 
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use of calculators and that the onerous task of multiplying 
decimal numbers was removed. Her reservation following this 
activity was that the students were not always thinking about 
what they were doing. She found that calculators were 
superfluous to the activity in Session 8. 
Parent S was positive about her experiences 1n the post-
session interview. She felt that the students were not bogged 
down by complex manual calculations and had the opportunity 
' to understand the concepts. She had noticed that the students 
were exposed to numbers not usually used in primary school 
mathematics. 
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CHAPTER 6 
CONCLUSIONS AND RECOMMENDATIONS 
This study has provided some useful data about parent 
attitudes towards calculators in primary schools. ,It has identified 
how parents' attitudes can change after exposure to a realistic 
classroom environment in which calculators are being used. This 
conclusion will summarise the changes observed in the· parents' 
attitudes towards calculators over the course of the study with 
respect to the perceived benefits of calculators and the 
reservations held about their use. 
It became obvious from the analysis of the questionnaires 
and the pre-session interview that the parents were a little 
skeptical of the benefits of calculator use in their child's 
classroom. The main benefit that was observed in the data was 
that children should be prepared for the future with regard to 
technology, which portrays calc.ulators in a limited role as a tool 
alone. The only other perceived benefit prior to the activities 
was the speed and ease of use that calculators provide. 
Over the course of the study, many benefits became 
apparent to the parents who were participating in the study. 
They observed that students were unusually enthusiastic for 
their Monday afternoon mathematics lessons and this enjoyment 
was having positive effects on their learning. The parents also 
observed that the children were able to focus on the concepts 
they were learning rather than being caught up in tedious 
calculations. They discovered that the students were able to 
apply their rnaths to real life more readily by using exact 
measurement rather than simplified problems to match their 
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manual computational ability. Another benefit described by the 
parents was the immediate feedback that a calculator provides, 
allowing students to keep a train of thought while working. 
By the conclusion of the study, the parents had identified 
the benefits of calculator use in the primary plassroom. They 
had discovered the variety of uses that calculators have, not 
being restricted to checking or just making life easy. They 
realised that the students had been exposed to numbers they 
. 
would not ordinarily experience at this age and' that the 
calculators were valuable tools in allowing this exposure. 
There were three main reservations held by parents in the 
initial questionnaire and pre-session interview. The first was that 
students would become dependent on calculators and not be 
able to use their 'brain' for simple tasks. The second reservation 
was that students would not understand what they were doing 
while using calculators and the third reservation was that their 
basic skills would suffer as a .result of calculator use. 
At the conclusion of the study, the parents did not feel that 
students would become dependent on calculators from the way 
they were being used in the sessions. The parents felt that 
calculators were tools that could help students become 
independent thinkers and learners if they are used in the right 
way. The parents did not all agree at the end of the study 
regarding students' understanding of concepts when calculators 
were being used. Four parents noticed that the students' 
understanding had improved through the use of calculators in 
most of the sessions, but two parents still felt that written 
methods would promote more understanding. At the conclusion 
of the study the parents all agreed that students must know their 
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tables and other mental basics well and that calculators should 
not be used for these tasks. They felt that using calculators all 
the time or for simple tasks would cause the students' basic 
skills to suffer. They did not have a problem with the way 
calculators were used in the sessions with regard to basic skills 
. . . 
except that they felt students should be encouraged to estimate 
more before calculating. 
Overall, the parents' attitudes were changed significantly in 
that they were able to see the value of calculator u$e and the 
many ways they can be used to promote mathematical 
understanding. Reservations about their use were still held by 
most parents, but these reservations were linked to the way in 
which they should be used, rather than whether they should be 
used, as was the case at the beginning of the study. 
Recommendations for further research in this area would 
include more parental involvement in classroom activities that 
involve calculators in math.ematical areas other than those 
shown in this study. Particularly the topic of number sense 
could be explored in the classroom further with parents and 
calculators. A whole school study into parental attitudes across 
the year levels would be beneficial, in order to see if a shift in 
attitudes towards calculators could spread around the school 
after starting with a few interested parents. Following up 
reactions of other parents to a post-study summary of the 
participating parents' comments could be another research topic 
to investigate. 
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APPENDIX 1: Questionnaire 
-~- Retter Implementation of Calculators 
I~ Through Parentallnuoluement 1 ~~··· Questionnaire 
Name: 
,. 
Occupation: 
Year levels of children attending the school: 
.. 
.. ,. 
Thankyou for participating in this research project! / 
Please indicate a response by marking the appropriate box or writing a 
response as indicated. All comments are greatly appreciated. 
1. Is there a calculator in your home or workplace available for your 
use? 
0 horne 0 workplace 
2. F'or what purpose(s) do you use a calculator in your home? 
. 
3. For what purpose(s) do you use a calculator in your workplace? 
' 
4. Do you agree with the use of calculators in mathematics for year 5 
and 6 students? 
0 I strongly agree 0 1 agree 0 1 disagree 0 1 strongly disagree 
0 other (please specify) 
. 
-
~] 
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APPENDIX 1: Questionnaire 
5. At what year level do you feel that students should begin using 
calculators for mathematics at school? 
0 Pre- primary 
0 Year I 
0 Year 2 
0 Year 3 
0Year4 
0 Year 5 
0Year6 
0 Year 7 
0 High school 
' ,. 
I 
L. 
Comments: ____________________________________________ __ 
6. Which mathematical activities do you feel should involve the use of 
calculators? (you may indicate more than one) 
0 mental computation (e.g. tables: 4x5; 12xll, 7x2} 
0 problem solving (e.g. Five children each spent $6.75. How much 
change did they receive from $50?) 
• 
0 place value (e.g. What is the value of "7" in the number 27 913?} 
0 long multiplication (e.g. 27 x 139} 
0 long division (e.g. 475., 19} 
0 measurement {e.g. Find the circumference of a circle that has a 
diameter of 12cm) 
0 others (please specify} 
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APPENDIX 1 · Questionnaire .
7. What possible benefits do you see for calculator use in primary 
mathematics? 
-
--
8. What reservations do you have about the use of calculators in 
mathematics? 
.. 
' 
9. Are there any further comments you would like to make about the 
use of calculators .in primary school mathematics? 
10. Are you interested in finding out more about how calculators are 
being used in your child's math"ematics class? 
. 
0 Yes ONo 
lj \'? Tha.nkyou for participating in 
~~ H this questionnaire! 
~ 
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Calculator Session 1 
'.-Vhat can I do with a calculator? 
AIMS: 
' Stud~nt~> w·,u r~J5C known calculator functions 
• Stu den~, Will learn r~ew calculator functions 
' Student~ will use mathematical language to cxplain t.heir finding!!> 
LESSON OUTLINE: 
Introduction: Teacher explain& to t:.tuden~ that they will ~e itwc&t:leating 
the thl~s that their calculatore can do. Taachcr C)(fl.laln5 that groupt> 
5hould l:>c r>!lady to share their re5ult5 aft6rward&, 
Activitio:s: Group& work through calculator func:tion5, r~:aording rcsu!ts "" 
own activity page. Parcnt-5 with a 5m.all group partli::;ipate as a group 
member, li5teni11g to t:hc language that the children generate. T cachcr 
monitors g1 .•ups, assisting as nc~55ary. 
Conclus'1on: Whole class discua-sion- tear;;hcr invites different groups t.a 
share a result they found with the clas!!i (whole clas~ mar~ing). Teacher 
comm~nts on th~ way th~ children wor~d with th~ir group&. 
NOTES FOR PARENTS 
• Avo•d telling th~ stu~nts what to .::lo unles5 they are really 5t.uCk -
ra:thc=r. give them a hint or ma~e a ~!3!3~!>tlon. Don't allow the Hudcnu. 
to rely on you for answc=rs- they arc c;apable of worl::ing them out 
them!>dve~. 
• Don't worry if your group do~!> not fini!>h all the activities l:>ecau~ thc=y 
need more time. It'!> better for them to ta~e the time they n~ed to 
e~periment and discue.e. their result!> than to rwsh through ju5t to finie.h 
on t1m~. 
• Rcla~ and enjoy ~~nding time with thc !>tudcnt5- I want this to be an 
en]oyal>le tim~ for both student!> and parent5 a:s you discover the 
potentia:! of r.alculators- together! · 
Calculator Session 2 
Purposes of a calculator 
AIMS: 
• Stu.::lcnt5 will investigate which mathematical protrl~ms arc l>~st suotcd 
for cither m~-1ta:l computation or calculator u~ 
• Stud~nt!> will explam why 5omc problem5 are quider with calculator~ and 
oth~rs ar~ quic~er u!>ing mental computation 
• Student!!> will !>uggest WS'j!> of u!>in9 calculator!> !>Cn!>•trly •n n:athe'l'lat•c'> 
(i.:: for particular purpo!>.::!>) 
LESSON OUTLINE: 
Introduction: Teacher explain!:- tloat thc clas5 i!> 90ing to ,;e.:: whicl-1 15 fa5ter 
- t11e bram or the calculator. Selectvolunt.:~re. for 9am~- 2 students..,,Lh 
calculators and 2 students without. T.::acher givce pro!:>l.::rn!> ver!:>al!y to 
5tudent5 ancl tho:: volunt.:.::r5 write th~ an5wcr on board. DisCU55 why some 
problem!! were qu'1ck~r for the !:>rain and others wer.:: quic~er with a 
calculator. 
Activitoes: Student5 in group5 conduct their own "6rain ~ Technolo~:( qar.1e 
with 9•v.::n math5 prot>lerns. They complete a table :5howlng which prot>ltrn~ 
w.::rc quic~.:r 'Nith either the caleulator or tl1e ~aln. They !>vgge,.;t. way,.; Lt11<~ 
calculator!> can ~ u!led ~n!>il:>ly in thc ciB!>!>room. 
Conclu5ion: Whole: c!afi!> di!>CU!>!Ilon- comp!et.: tai>Ie on 6/6 !>howor.~ ..,t,.c~ 
problem!> were quic~er with either the calculator or the ~a in. Student!> 
5ugge!lt way!! that calculator!> can be used Mll!li!:>ly in the cla!l!>roo.n. 
NOTES FOR PARENTS: 
• Rela~ and cnjoy 5pend•ng tome with the studr.nt!l - I want t.ho5 to I~<' ,w 
.::njoyat>le time for i>oth 5tudent!> an.:! parent.!> a!l you di5COVer the 
po~r.tial ot calculator!> to.gctherl 
l> 
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Calculator Session 3 
Place value 1 
AIMSo 
• Student!> will dev~lop a furth~:r uno:k:r5tandlng of th1: place value and 
meanin!J of each digit in large numb¢~ and email numbers t.o thrc::e 
d.::cimal pl.ac:e!l 
LESSON OUTLINEo 
Introduction: Tescher as~e chil.:lren t.e enter a three digit number Into their 
c.!l!culator!) (e.g.-254) and as~s children how the 5 could l:>c ·kstroyed". 
Rep.:at proce55 with l.arger number5 and 6mall numbere to three decimal 
places. 
A.;;t-vitie5: Student!> in small group5 (two or thr~:e) play the game 
·oestrucco· u5tng the guide e.heet pf"OVi<:!e:d. 
Conciu5ion: Teach~:r allocates teams and gives IStud.::nts a quiz u&ing tile 
t.ame piau value concept5 and their calculatore. 
NOTES FOR PARENTSo 
• Rdax and erljoy sp.:nd1ng time witn the 5tudent5 -I want thif> to l:>e an 
~:njoya\>lc:: t<me for both students and parent!> as you discover the 
potential of calculator!l together! 
• Here,,; a copy of the place values 11r1d their mear~'•ngs: 
2 3 
1 
i 
j 
J 
4 
• 1 
' J 
5 
• 1 } 
6 7 . 9 2 
! 8 
• 
g 8 
' 
" 8 
• 
' 
g 0 0 
• 
• 
Calculator Session 4 
Area investigation 
AIM So 
• Student& will COn!lolidate their al:>ility to calculate the area of a r.:ctan']l~ 
• 5tuder~t5 w1l! l:>egin to develop their ur~o::!erstar~ding of the relat.1on5h•p 
between fractions, Jecimals an.::! perc;.::ntag.::s 
lESSON OUTLINEo 
fntroductiorl: T t:Jicher revise& how to .::alculate tho:: ar.::a of s re.:;t.an']ll:. 
Tescher ~:~~plain& the investigation and demor~strate!l how to cut up t'le 
r~ewl!lpaper page, 
Activities: 5tuo::!ent6 cslculatt.: and record the total area of their d:05en 
new5paper page. Stuo::!er~t-5 cut out the n~ item& and adv.::rt.is.::m.::r~-::s in 
rectangles in order to ce.lculate the area of ne'N!:i itt.:ms ar1.::! tho:: area of a.:::s 
on that particular page of the newspa~r. 
5tud.::nt5 r.::cord their measurement!> as fract.ion& (ic: n~ a~e a I 
total area and ad area I total .area). 5t.udent5 uee their calculator&~ 
change t.he fractions to decimals. 
Conclusion: Each ']roup pre5ents their resulu.. Oass discusse!"> reason,; fc· 
r.hffering re::.ults (e.g. dofferent parts of the n~pa~r have different ~at•n,; 
of ade. and new&). Teacher demonstrate& how to change the dec•mai resu :.•; 
to pen;;entage&. Students complete sheets .....,th t.he percer\t.a;)t:!l of ads 
and news for their newspaper psge. 
NOTES FOR f ARENTSo 
• Relax and enJ"Y spending t.ime ll'it.h the students- I want t.hos t..., t>e an 
enjoyable time for both stu~::;n~s and parent!l a,; you d•!iCover t·.,~ 
pott.:ntoal of calculator5 together! 
• Take note of wtlet.her stud~nts measure ac.curatt.:ly- th15 can aff~~~ 
t.l-1eir results (11:- neW5 area t- ad5 ar.-:a ma.y ~o~ c:><actly eo,u.11 ,.,, 1.Vl.31 
area') 
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Calculator Session 5 
Fractions and d~cimal5 
AIMS' 
• Studentfl W1llmvo:5ti9aU: the rt:IBtiOM5hip t>ctwe.::n fractions and dec•rnals 
• Students w1ll ido:ntlfy the linK& l:>etwet:n tenths as fract•ons and d~:cimals 
• St.udent5 will •dent.ify tile lin~5 !:>~:tween hundredth!> as fraction,; and 
decimals 
LESSON OUTLINE: 
lrrt.roduct.ion: T el'lcher expaiM that tc:lday the st;.;dents willl:>e finding 
fraction!> that are equivakmt to de:cimals. Teacher explain!> that the 
children will l:>e al:>)(': to set: a pattern for changing fractjons to decimal!>. 
Teacher ck:monst.rates how to change a fraction to a dec;lm<JI U51Mfl th1: 
calculator (revisoon from previous calculator 5C:551on}. 
ActMtoes: Sto.Jdents use a number lone: and a calculatDr to change: fraction5 
to decimals a11d vice venla. 
5UJd.:mts inv.::stiljaU: the relationship l:>etwt:BI'l ~nths a5 fractions and 
d~cimal5, and hundr~dth!> a!> fraction!> and d~.:;imal!>. 
St.ud~n~ in 9roup"s di5Cu!>!> th~ linl:s and patterns th~y found and apply 
what th~y ~now to thou5andth5. 
Condu5ion: St.ud~nt!> ri:VIs~ M1at th~y hav~ l~am~d t>y playmg "Z1p Zap" 
NOTES FOR PARENTS, 
• R~lax and enjoy sp~nding time with til~ stud~r.ts -I want. Chi!> tot>~ an 
enjVyat>l~ time for tloth stud~nts and par~nt5 as you di5cover the 
potential of calculator5 togedl~rl 
• You may I'IOtice that 5oamt childr~n have mi5conc~ptions atlout the size of 
fractions e.g. a hundredth sounds really Vi<;! compared woth a tenth 50 the 
child may thin~ t.hat. a hundr~dth Is t>igger than a tenth. I usually ta~e 
the "pizza" appro11ch to explainirtg their !>i~ 
oe: a tenth "' one p•ec~ from a pizza cut into 10 piece!>; 
a hundredth "' one pica from a pizza cut i~t:o 100 pi~ces. 
Calculator Session 6 
Place valu.::= 2 
AIMS: 
• St.ud~nt!> will develop a further un&er!>tanding of the place value an.:: 
m~aning of each digit in large numt:lers and small numl1er5 to thre~: 
decim.;~l place!> 
• St.udent5 will l:>eein to under5tand the relative 51~ of numl:>ers up k. 
three d~:c•rnal places 
LESSON OUTLINE, 
Introduction: Teacher revises how to u&e the constant func:tion on a 
c.;~lculator. T~:!!cher revis~5 place value Ideas u5lng an atlacu!> and MAe 
Activ1to~s: Students in Srn<~llgroups Investigate pattern5 found w'Jen aod 1 ~~ 
large and sma.l numb'er&. Students dl~u&s re.115ons for the re5ult5 they 
And and refer ;o c:oncret:.:: aids {abacus and MAB) to help e1<.pla;n them 
Conclu5ion: Group5 report t>ac\: ....mat they found and demonstrate u!>,ng th.-: 
abacu5 and M,O,.f>. Teacher con5olidate5 knowf~e usmg moMy cxam::>l~t-
NOTES FOR PARENTS: 
• Rela~ and enjoy spending tom~ Mth th~ students -I wan: tho~ to t;c ilr 
enjoyable time for bath students and parents ;15 you d 1scovcr the 
potential of calcul.ator5 together! 
• NB: The undtr5tandino; of the rdative sill: of dec,mal number5 1s ofU:n a 
difficult concept for children to lJrasp. It may come 35 a 5urpns~ to 
oome 5Wdents that .2 I!> !;rigger than .02 eu:. 
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Calculator Session 7 
Estimation Pdore calculation 
AIMS, 
• Sr.udent~ will ~~timatt: results of c.::!:culation5 bdore calcula'ting 
• Student!! will tt~ln to undeNitand the ftmc.tion of decimal place~ as 
miapcint5 t>etween who!~: num~rt. 
LESSON OUTLINE' 
lrlt;roduction: T~:achcr .:lemon5~St.:5 how to play l"arect·. 
llct.Mtic&: StudMtsln !Small group:~ play larea.·. Students compare 
rcsul~ aM d1~u55 tht: lmpartsi'IU of u!liruJ numl:lcr!l with decimals place !I 
in orelcr to reach a target. 
Conclu!lion: Group5 report their c[ose!lt re!lult;!l to the cl.a!l!l. 
NOTES FOR PARENTS' 
• Rcla:o: a11d enjoy l!l~nding time with t.hc i!itudcntl! - I want thio to b'e an 
enjoyable eimc for both &tudcnt& 1111d part~nte II& you dli!icc:wcr the 
pott:ntlal of cal.culat.or5 together! 
• lam hoping that the childrc:n Mil begin tc .. ee the practicality of dcc1rnal 
numbers a5l>eing midpoint6 bctw~n \\"hole numt>cro e~. 42 i~ partway 
Ve'CWeen 4 ar~d 5. Thi!> activity ie deei~ned to encoura9e them to evaluate 
results in order to calculate mort: efft:ctivt:!y the neJCt time. They will 
~e~il'l to es~m.atl:: rO:!Hllt51rt orde1· to calculate more dfectivdy. 
Calculator Session 8 
Pat"Um findin9 
AIMS, 
• Student!> will invee.ti~ate patteme. in their timee. t.aVIes 
• Studt:nt5 will t:!<plore and de!ICribe pattern!> usin~ mathemat•r ~1 lan~·Ja~e 
LESSON OUTLINE' 
Introduction: Teacher revi!>e!> how to u~e the ccmstant funct•on on a 
calculator. 1\fhole class inve!>tig.atee pattern!> In 2 )( taVIe. 
Activities: 5tudent5 in !>mall eroupe inve&tigate patterms in other ume5 
t.a!71e!> e.g. 4 and 9. Student5 de!>criVe the patterns they find usmg 
mathematicallan9USIJC e.uch ae odd. even. repeating, reve~e. 
Conelu!>ion: Group!S compare the•r re!!-ult5 with the re!l-t of the cla55. 
NOTES FOR PARENTS' 
• Rela)( an.d enjoy ependine time with the !:ltudent5- I W.lllr'lt thi' to t>e .a" 
l'!njoyable time for both &tudent' and parent!> ol!> you dlec.cver :he 
pot.o::nt.iat of calculator!~ togctherl 
• The focus of this activity 15 the various patt.erM that. can t>e foun<OI•" our 
tlmc!!l tables. As th,;:: !Studente be~in to recoeni!>e order in our numb~r 
system. they will feel more confll!lent with their math e. skills Th•e ac':<v•t:, 
is designee! to ai!So eivc them mor,;:: confiel.::nc.:: for learning tht<•r table!.' as 
they eee reqular pattern!> cm~rge. 
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~ 'f" Parent reservation& about calculator use ~ 
cOCUS QUESTIONS 
~~, As we begin the colcu!atJr sessions that fo~:._ on particular 
.,. "'mathemati~;s concepts, I hove pr~.pared some focus questions to guide 
~-.... you in your comments for each activity. 
,~ You don't nud to answer all the questions -just o few that seem 
.._ rele~Jont to the session you are writi~ about. 
'!>\.._ Don't feel restricted by these questions- you 11\(ly write about any 
'!>_ other aspect of the lesson olsc. 
""~ Happy writing! 
~'\.. 
~- .... 
~, ... What skills or ottitl.!des did the children disp~ay during this session? 
- \._ 
".. • W~re the children's skills or attitudes sur-prising in any way? 
• 
"' • ~ • How did the calculators appear to aid the children's learning in thiS 
'session? 
' "'\. • How did the calculators appear to hinder th~ childr~n·s learning in th1s ~- session:> ··~ . 
'·· 
' 
.... ~ • What pot~ntial benefits do you see in the use of calculators far 
~ ' teaching this con~pt? 
• 
·" • What reservations do you have about the use of calculators for 
' teaching this concept? 
' 
~ 1- TAKEN FROM SURVEY RESPONSES 1' 
to ~If calculators ore used in the primary elassroom.. . 'f' 
11.1 f: 1. Children will not understand the c;:once.pts 'f-
,, ?" __________ "(< 
'if' 1 
'1" 1' 
'1" 1 
'?< ' 
: ; 2. Ch;ldce" w;ll beoome depe,deot o" eolc,laws ; 
:?< ' 
1" ' 
,?" ' 
' 1" ' ~ 3. Children's basic skills will suffer f
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CAlC\JlAIOR POWER! 
What can ycu do with o calculator.:> Try these activities with your group 
a.'ld be ready to share your results with the class! 
.. 1. DIGITS 
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Most calculators can fit eight numbers in the display. How many digits 
can your calculator fit in the displayi' ------
'· 
SIMPLE PROC~SSES 
Complete these octivitiu using your calculator: 
a) 234 + 819: ___ _ 
c)32 x 18 "---
e)145x3•419=_ 
b)638-l69: __ 
d)882+14=_ 
f}392+7-8: __ 
3. COMPI..EX PROCESSES 
Use the decimal point on your calculo.tor to complete these octivilies: 
0)45.3 X 61.7 ~ 35.6::--- b) 37.7+ 23.9 X 34.9:---
•• PERCENTAGES 
Use the percentage key on your c.o.ltulator to complete these activities: 
o)35x7: __ _ 35x7,-. 
b)18x3Z=_ 18x32% 
c)24x63= __ _ 24x63%_ 
What did the percentage key do to these activities? 
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5. CONSTANT FUNCTION 
- : • Write the answer you get after each equals sign(:): 
-· . ··.~ 1 o) 5. z: --' --' --' --' --' --b) 56-3=_,_,_,_,_,_ 
. . 
• 
Whet do yau notice? • • 
• 
• 
• 
• 
• 
• 
• 
• 
• ,, 5xZ =-'--'--'--'-- • • 
• 
d) 2997• 3 =--'--'--'-- • • 
• 
• What do you notice? .  
,: 
, . 
6 . MEMORY 
The memory can help you with complex calculations . 
I want to find the answer to 20 - (5 X 3) 
If I push 20- 5 X 3, I will get 45 because the calculator think.~ I Olt\ 
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trying to calculate (i?:O- 5) X 3 
So instead I will use the memory to help: 
5x3: __ M• this puts the answer to 5 x 3 in ~mary 
20-RM=-- 20- rhe /lUmber stored·in memory 
Try these complex calculations using the memory function: 
a)35-(Zx8):. __ 
' 
_b)29-{36+4): 
' 
c) (45 x 61) • (35 x 29}: 
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3! Brain vs Calculator E :: ~ 
• • 
• • : : 3 In your group, play your own game to find out which E 
-~ problems are quicker when using your brain and which are : 
• • :,: quicker when using a calculator. : 
: One person in your group will nud to get the questions : 
3 from the teacher and the others can be the volunteers- you E 
• • :: need at least one "brain~ and one "calculator" person. : 
• • 
: ------------ccc • 
.. BRAIN --1----~CA~L~C~U~L~A~l'~O~R'------- E 
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Be prepared to share your results with the class! ~ 
• t· t E l ________ - --- .... - ~ 
~~~························································~ 
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Brain vs Calculator 
3 Round 1 
• : 1. 7x2= 
3 2. 36 + 4; 
• : 3. 
: 4 . . 
3+5+1= 
40 X 3: 
Que5tlon5 
14 
9 
9 
120 
60 
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• 
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• 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
: 5. 28 + 32 = : 
:6. 7+30+3= 40 :: 
3 1. 6.t - 3 ; 3.t E 
3 a. 2ss ... a = 36 E 
.. 9. 6 r3 • 497 + 91 = 1261 : 
• • 
: 10. <31- 156 = 75 : 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
: Round2 : 
• • ~ 1. 16 X 9 : 144 : 
• • 
: 2, 39 X 13 = 507 1: 
;. 3. 8 + 2 = 10 IE.: 
4. 30- 10 = 20 
: ~ 
• 5. 6.3 X 0.4: 2.52 , 
• • 
: 6. (5x20).-20= 80 : 
• • ~ 7. 2 + 0 = 2 : 
• • 
: 8. 99-9= 90 : 
~ ' ~ ~ 9. 600 X 2 = 1200 : 
• • :10.4+2+7= 13 : 
• • 
• • 
• • 
• • 
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~ "De.struc.to" _., f ~! PatternDetec.tive ! [ ~HOW TO PLAY: 6' ~ c"'i ~ ! Be a pattern detective- find the patterns in these t1mes: )( 
~ >l ~, tablesanddescribewhatyoufind: ' ,_, 
~ 1. Toke turns entering one of the '..:::::tl u ' """" ~ numbers into your calculator. @ :. 4 x table ! en ~ 2. Someone else in your group tells you which digit to ~ '" : 2' 
~ destroy. '9. ' C. ~ 3. You receive a point for each time you try to destroy ~ : ! a 
~ the digit until you succeed in destroying it. ~ :_ i 
~ 4. The p~rson wi_th the LEAST points at the end of the ~ ~ .;: 
~ game IS the wrnner. ~ ~ t 
~LEVEL I NUMBERS' ~ ~ 9 x table l 
~264 852 273 391 745 ~ i ~ 
~ 3285 2619 8471 5913 9372 ~ s ~ 
s:\1 !.73 8.36 4.62 5.29 6.!8 ~ ~ t 
«::¥ 37.42 92.51 18.45 23.19 64.83 ~ ~ .. 
~ ~~ ! 
~LEVEL 2 NUMBERS: ~ ~ : 
~ 14 928 25 617 52 946 91 523 ~ ~ 3 X table :_ 
~ 739 813 !42 587 263 775 595 341 ~ ~ ' 
~ 692.45 195.82 341.76 427.34 ~ ~ :. ~ 8 152.69 2 746.58 9 373.24 1584,81 ~ ~ :. 
2 I · • · LEVEL 3 NUMBERS' 2 ! : ~ (--r.!>. t 8 291 526 2 357 148 6 934 217 ~ .. ' ~ ~j 48 125.63 73 •295.19 25 826.47 ~ : : 
~ ' 18 429.729 45 29!.648 63 182.297 ~ .. . ! 
~~~~~~~~~~~~~~~~~ ~ ............•.•................. ~ 
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Name:-------
3 Area investigation 
• 
: Choose one A.J page of the. newspaper that conto;IIS ads and news . 
• 
• 
• 
1. What is the total area of the poge? 
• 
• 
• ---'~ x ___ em : ---'~ 
• 
• 
• 
2. Cut the p<19e into rectangles to separate the news from the ads . 
• 
• 
• 
• 
Calculate the area of ear::h small rectangle and record below. 
• 
• 
• 
• 
• 
• 
NEWS ADVERTISEMENTS . .I 
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4. What is th£ total odoreo? ____ '~ 
: 
• 
5. Repr-esent the news area as a fraction: e.g. news o.rea. 
total page area 
• 
• 
~ 
• 
• 
• 6. Cha.nge the fr-action to a decimal: e.g. news area + total page area 
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WHOLE CLASS 
a)What percentage of your page was news? ____ 7 • 
b)What percentage of your page was advertising? 
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~ ~~ ~ 5'S\ Use thecon,.;r.ant func:Ucn onyourc;~lculatorto fir1d the5epatt.:rnf>. J5Sj 7. .002 + .002: __ , __ ' __ Predtct 
l> 
"0 
"0 
"' ::J
Q. 
" w ~ f~edoct the m:>rt. n:sult then calculate 1t to find out the actual re,.;ult. ~ '-<::::/} Predict ~ 
~ ~~ ~~ ~ 1. 2 + 2 :- _: Predict next result ~ @ \\lwt do you Wllice nbotl! lite -~1-<:C of /ltullbl?r.~ Ul tltc-~e J!XWIIf'll'-') ~ a 
~ Aotual cesult ~ ~ ~ ~ 
~2. 20+20:::_,_,_ ·Predictnextresult__ ~@ ~ ~ 
~ Aotualcesult__ ~ ~ ~ ~ 
-~ ~ ~ 8. Put these numbers in order from BIGGEST to SMALLEST. ~ A 
~ 3. 200 + 200:: __ __::: Predtct ~ ~ .2 20 2000 .02 200 2 .002 ~ ; 
:::1 Actual __ ~ ~ ~ CD 
~. ~~ ------- ~ ~ ~ . 2000 , 2000 '--'--'-- ~'~~t ~ ~ EXfEN5.IONfrME! ~ 
~ ~ ~ Gm you 1/o t/1csr rorn-t.OLIT n mlculntor! ~ ~5 . . 2+.2=_·,_,_ Predict ~ ~Countby.2upto5: ~ 
:':1 Actual ~ '..-:::tl ~ ~ ~~246 ~ ~ I ' S'to/' nnd lhrid• • ~ ~ ~ ~ · ~ ~ Cocotby .01 cp to 2' ~ 
~ ~ ~.01 .02 .03 ~ 
~ Why was t.he previous result 1 ar1d not .107 ' @) S!!}J ~ 
~ 1 ~ ~ Cour~tby.05up to 10: ~ 
~ ~~05.1.15 ~ 
~ ~@ ~ 
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Surve I interview Session 1 
For For 
·catcurators needed for high· "Children could see that they 
school needed to understand before 
•primary children should using a calculator er.ectively 
' become familiar witt- a four- •children learned not to trust 
function calculator a calculator blindly 
•Keep up with technology 
·catculator used for high 
level maths e.g. engineering 
Against 
•students won't estimate 
before calculatrna 
Session 5 session 8 
For For 
•student enjoyment, great '"Immediate feedback from 
attitude and willingness calculators 
•calculators useful in •students had to think about 
showing relationship ·what they were doing with 
· between decimals and the numbers 
fradions •calculators great for 
•calculators a good tool - reinforcement and as part of 
students can see each step , teaching time 
and Its consequence 
Against 
"inaccuracy in pressing keys Against 
leads to incorrect answer "Some students need more 
concrete materials first 
PARENT A 
"" 
session 2 Session 3 
-" For For 
"Childrrn could see value of •This nctlv~y did lend Itself to 
teaming tables and mental using the calculator 
maths effectively 
•children focussed on what 
they were causing the 
calculator to do 
•A calculator can be very 
beneficial in teaching this 
concept 
. Session 7 Session 6 
" 
For N/A 
'"Tenffic tool for practice and 
reinforcement as well as 
teaching 
"Immediate feedback leads 
to modifying thinking 
Other 
*Mathematical knowledge 
needs to be In place first 
*Children must understand 
what they doing 
"Estimation Is important and 
tables are essential 
" 
Session 4 
N/A 
Post interview 
I •calculators are one of many i methods that must be taught 
•catcutators can be used 
creal!velyto help teach a 
concept 
•children w111 not be 
dependent nn calculators 11 
the concepts are taught 
competently and the children 
have practice 
·calculators should not be 
used unless the purpose of 
the activity 1s &110iher 
concept e g arua of a 
tnangle 
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Survey I interview Session 1 Session 2 
- -- -I NIA Fo' Fo' 
'Children keen, enthusiastic "Children enthusiashc. not 
and confident threatened, confident to 
challenge the calculator 
.. 
-
Session 5 Session 6 Session 1 
-Fo' N/A NIA 
"Children were apprehensive 
at first. then found it easy 
and enjoyable 
"CalculatN a good cheCk for 
accuracy 
achildren not relying on 
calculator for simpler 
calculations- followed the 
patterns mentally 
-Against 
aPattems could be seen 
without any real 
understanding of the task-
calculator unnecessal)' 
·--------- --
Session 3 
Foe 
"EnJoyment of Children 1n 
review game 
Against 
'Difficulllo know if children 
really understood the 
concept of place value 
Session 8 
N/A 
.. . -
-
.. ., 
Sess1on 4 
Fo' 
'Use of calculators Improved 
accuracy and speed 
AgamS1 
"Children used ~he calculator 
, for all calculations- even I simple ones 
-Estimating first then 
calculator to check. 
-·-
Post 1nterv1ew -, 
' 
'Tediousness ol some wol'll. I 
Is simplified with a calculator 
'Children will not necessanly 
I become dependent on 
calculators ' ! 
'Ch11dren must be well 
I gooundtod in I abies and wri11en melhods 
"Basic skills win suffer 11 
I ca1culalors are used all the 11me 
•Children don1 always 
I j understand what they are doing 
_j "Range of methods :~eeded to consohdale 
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~ use in primary school 
-roo much reliance on 
calculators 
"How do the~ know if they 
have the correct answer? 
"Calculators may be 
beneficial for students who Against 
are being held back because "Calculators should not be 
they don't grasp the concepts at this stage of 
II 
Session 5 Session 6 
Fo< NIA 
"Positive attitudes 
"'Children understood 
concept of changing fractlons 
to decimals 
Against 
"Children relied on calculator 
to give answer for some 
activities 
•calculators hindered their 
reasoning because of 
mistakes made when 
coovina oattems 
Pll!<F;NT G 
I ~;~nand mentally I NIA 
stimulating for the "brains" 
Against 
•calculators dD not need to 
be introduced In primary 
schools 
Sessi-on 7 Session 8 
Fo< 
. "Children able to perceive 
the patterns quickerwtlh 
calculator use 
Against 
•children relied on calculalor 
supplying solution 
~children didn't use 
calculator to Its fullest benefil 
. 
; 
"' 
·calculators gave the 
children more 11me to worx 
on their investigation -they 
were able to finish 
"No reservations about their 
use in this activity 
Post interview 
NIA 
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Surve I interview Session 1 
• Children may rely on 
calculators 
'"Learning to use them is an 
advantage; In some areas it 
is essential 
•Benefits are speed and 
ease of use 
•children can become idle 
or lazy from using it instead 
of their brain 
•It may become too easy to 
use them without 
understanding what is 
happening or estimating 
first 
•Children should keep up . 
with technology 
Session 5 Session 6 
. 
PARENT H 
-Session 2 Session 3 
-Session 7 Session B 
- -· -.-
Session 4 
Post interview 
·-·-
•Children may understand 
what they are doi:"lg better 
by writing it out 
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APPENDIX 5: Journals 
5.1 J. Kemp Research Journal 
7.2.99 
The school year is underway and my students and I are 
settling into the classroom. I'm looking forward to getting 
started with the research in the classroom. During the first week 
we had two maths activities which involved informal use of the 
calculators ita/lying data: h11ight, weight etc]. Already I've 
noticed a positive attitude to usir:g the calculators. C. F. was 
comfortable adding lots of numbers with her calculator but was 
unsure of how to shorten the process with x. 
M.R. and R.H. had great enthusiasm with showing me a 
calculator "trick" - rna king a large number appear by pressing 
only one key (the memory button!). When I asked them what 
they thought the memory button could be used for in maths they 
weren't sure. After calming a disturbance with one group of 
boys it turned out they had been arguing over whose turn it was 
to calculate the total of measurements ie they were fighting over 
whose turn it was to use a calculator to obtain the result! All 
good signs I think! 
I have met some of the parents already and they seem 
friendly enough. On Friday I sent the modified survey home with 
the students with a covering letter detailing its purpose etc and a 
request to have the survey returned by the following Friday. 
The Monday of Week 3 is our annual class meeting which I am 
going to use as an opportunity to talk about the project and test 
the interest levels of parents. I may even do a quick calculator 
activity then to start the ball rolling. Hopefully during that week 
I will be able to enlist volunteer parents ready to start the 
classroom activities in Week 4. Tuesdays are the days I don't 
teach (study days) so I can use tho·se days to meet parents and 
get organised for each session. 
The things I need to do riow are plan the calculator 
sessions for the class meeting and classroom activities. I also 
need to format some questions for the volunteer parents to 
reflect on before, during and after the series of calculator 
sessions. I also need to check that each of my students actually 
has a calculator and obtain extras for the parents that come in. 
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16.2.99 
I received 14 surveys back by the due date and one more 
since. The results were varied in a similar way to the trial survey 
I administered last year. I have done a quick tally and analysis of 
the survey results so far and I'm hoping for. a few more late 
responses to include later this week. 
Last night we had the required class meeting with parents 
to discuss my expectations, class routines, my teaching 
philosophy etc. I iilcluded a 1 0-minute segment on calculators in 
maths education. I explained my own school exper.ience with 
calculators and how I became aware of the potential for their use 
in primary classrooms while at university. I explained that 
calculators can be used in two major. ways - as a computational 
tool and as a learning aid. The parents seem familiar with the 
general computational aspects of using calculators at school but 
I think I opened up a can of worms with my learning aid 
examples. I demonstrated how I would use a calculator to 
experiment with place value concepts (a hands-on experience for 
parents!). We did .1 + .1 + .1 etc to reach .9 then I asked 
them what would come next. I told them some responses I 
would expect to receive - the parents seemed quite focussed on 
what we were doing. I then .Put this number on the board - 57 
496. I asked them if they could tell me the value of the 7 -
someone said 70 000 then we arrived at 7000! I explained how I 
would ask the students to get rid of the 7 - some would try 
subtracting 7 - then I suggested subtracting 70 etc. 
I got the impression that these kinds of calculator activities 
were a new entity for this set of parents. I gave a bit of a wind-
up sell of the calculator activities coming up soon in class. 
The parents who weren't able to attend the meeting will be 
seeing me early next week so as soon as that happens I'll send 
out the invitation letters for parent volunteers. 
Hopefully by Week 5 we'll be underway with the class 
activities - we can continue next term if necessary. 
2.3.99 
I sent out the consent forms with the invitations to 
participate. Now I am waiting to see how much of a response 
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I'll get. This is the nerve-wracking part - I don't know what I'll 
do if I don't get some help here. 
Meanwhile it's time to begin preparing the activities and 
journal forms fo; parents. Since I have been working with place 
value this term, I think the earlier activities could be place value 
' ones - particularly with decimals. 
17.3.99 
The parent info session is tomorrow morning. I've 
prepared lesson outlines and calculator activity sheets for the 
first two sessions and will explain these to the parents. First I'm 
going to get a feel for how they view calculators since some of 
them had spouses completing the questionnaires. Should be 
good! 
Journal question - Wk 7 "What am I expecting from these 
activities?" 
18.3.99 
The parent information session was an informal, relaxed 
discussion. The parents who came were all involved in the 
discussion. I was most interested in their reservations about 
calculators but they also had some positive comments about the 
use of calculators. Three of the parents (J, A, & S) brought 
forward the idea of the high-school scientific calculators since 
they have children who attend high school. They felt that the 
complexity of these scientific calculators required that primary 
school students be familiar with a basic four-function calculator 
first. They were keen that their children should keep up with 
technology (this was particularly mentioned by A and H). A's 
husband's work involves high level .mathematics and she sees 
the practical use of a calculator in this way. 
The reservations of the five parents attending this session 
included the students going to the calculator first before trying a 
problem in their heads (H & J). A was concerned that the 
children wouldn't estimate first. S commented that the children 
may have the wrong answer and not know it. S also 
commented that a lack of practice with basic facts would 
decrease their ability to use them - she sited a personal example 
- working as a shopkeeper at one time. 
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31.3.99 
We have had two calculator sessions now and it seems to 
be going very well! 
Session 1 - Parent S commented that her group said they 
used to like using calculators! Some children were very 
interested in the memory function - Parent A said her son was 
practicing at home that night. Two parents E and G were still 
trying the memory activity after the session finished. 
Session 2 - The children and parents really . seemed to 
enjoy this activity. The parents were surprised that the children 
were more keen to be the "brain" than the "calculator"! One of 
the comments in the parent information session was that 
children would tend to go for the calculators first before trying it 
out in your head. 
The children were pleased that the "brains" won in most 
cases during the group activities. I want to look at the parents' 
journals soon to see how they feel about everything. 
Parents: A, S, H (sons), G, E, J (daughters) 
3.5.99 
The holidays and two Mondays with no school have made 
a bit of a gap between the sessions however its time now to get 
into the "meat" of the activities. I warot. the parents to see how 
calculators can be used to teach the children. Today's session 
provided for the wide variety of ability levels in my class by 
having a range of numbers to choose from for children to 
"destroy" digits. I noticed a lack of awareness among the 
children of the role of decimal places - many children do not 
seem to have a concept of the size of numbers when they have 
a few decimal places. Later sessions will deal more with place 
value concepts and hopefully some of their misconceptions can 
be corrected. 
. The quiz at the end was popular, with many children 
demonstrating their ability to destroy decimal numbers which 
was encouraging. There are still a number of children who were 
not confident to attempt these in front of the class so I tried to 
call on them when they put their hands up in order to encourage 
them to have a go. 
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10.5.99 
This session was an opportunity to combine many aspects 
of maths and our theme. The children have not all grasped the 
concept of area and our newspaper theme this term makes this 
an ideal activity to include. . 
I noticed that some confusion started when the children 
had to combine areas from different parts of the page - some 
were unsure of whether to add or multiply to find the total area 
of news or ads. It stood out to me that calculators could only be 
effective if children understood what they were doing .. 
This session also introduced in a more practical way the 
concept of fraction, decimal and percentage equivalence. The 
children agreed that a percentage is an easier way to see the 
amount of ads or news on a page. During the conclusion some 
children suggested that you didn't really need to calculate the 
percentage of news and ads, just calculate one of them then 
subtract from 100%. You couldn't wipe the smile off my face 
then! Other children were concerned with the accuracy of the 
measure because some of the page is blank e.g. around the 
outside edge of the page. A thought- provoking session overall. 
17.5.99 
. 
The concepts in this session have always been difficult for 
me to teach, and I believe the more they are reinforced in 
different ways, the more children will understand them. This 
was our class's first attempt at changing fractions to decimals 
and vice versa. I was amazed at the way the children seemed to 
catch on to the patterns and want to attempt them without the 
calculator. 
[NB: That Friday after our quiz on the concepts covered in 
school that week I noticed that about 70% of children had 
retained a complete or almost complete ability to change 
fractions to decimals and vice versa - I'm hoping that with 
revision later in the term during a general class lesson, the 
concepts will be further reinforced] 
23.5.99 
While the parents worked with their small group I took the 
remainder of the children ( 13) in a larger group to go through the 
100 
APPENDIX 5: Journals 
activities. Some children chose to forge ahead on their own 
while others were content to remain at the group's pace. The 
children found the first four exercises easy - dealing with ones 
through to ten thousands. After that some children gave some 
typical prediction e.g. .8 + .2 ~ .1 0 b~fore discovering 
something quite different. I felt the success of one student in 
particular as he successfully predicted the outcome of .008 + 
.002 after he studied the patterns of the previous two 
exercises. The children picked up on the fact that the numbers 
got smaller as more zeros were placed after the decimal point 
before a digit (ie .02 is bigger than .0021. 
Extension time proved a little more challenging for those 
who had time to attend to "· 
30.5.99 
This session has perhaps been the most rewarding for 
myself as a teacher. I was walking on cloud nine for the entire 
afternoon after the session. It seemed that so many 
breakthroughs had been made and I sensed the enthusiasm of 
the children to discover and learn about the concepts. Many 
children for the first time were able to demonstrate to me that 
they understood that 4.35 comes between 4.3 and 4.4. This is 
a fantastic activity to teach from because it is so non-threatening 
and there is usually not just one correct answer. One of my 
favourite experiences in this lesson was when a child was 
working on 11 x ? = 100 and came up with 11 x 9.090909 = 
99.999999 after five attempts. When the groups reported their 
closest results I found it a non-threatening time of sharing 
possibilities and working out which results were closest to the 
target. After the lesson before I cleaned the board I just looked 
for a moment at the kinds of numbers my children had been 
exposed to: things like 100.00089 and 99.89 and 100.13 and 
99.96. Is my enthusiasm contagious?! 
14.6.99 
The calculators took a back seat to the other aspects of 
this activity, in fact, many children could have abandoned their 
use altogether although they provided an element of speed that 
helped the children progress further than would be otherwise 
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possible. I was pleased with the general ability of the children to 
recogn1se and describe the patterns, however more time would 
have been beneficial for it as I felt we rushed a bit in order to 
finish on time. 
The follow up interview was interesting with some great 
points being raised and discussed by the parents. These were 
the notes I wrote during the interview and immediately after: 
Comments during discussion: 
S & A: processes that may hinder understanding (e.g. long 
calculations) are removed from contention 
S: exposure to numbers not usually used e.g. lots of decimals -
chn were afraid of decimals earlier, but confident later 
J: chn confident to use these numbers 
E: concern if chn understand what they are doing; some just 
copy patterns without understanding it. 
H: Chn would understand better by wnting it out - e.g. writing 
in sand aids memory 
J: important to est;mate first in case of pushing the wro~g 
button 
E: need for other ways to consolidate 
E & A: Did chn succeed · because they already had the 
understanding of decimals or did this teach them something 
new? 
J: finding order in table helped chn make Jinks in maths; maths 
not so unpredictable and scary. 
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General impressions following interview 
1. Children will not understand the concepts 
A: Destructo and Target were good for understanding because 
the chn had the answer to start with - they had to think to do 
the activity. Estimation in Target was helpful., 
S: Calculators gave an opportunity for chn to understand 
concepts without being bogged down by complex manual 
calculations 
2. Children will become dependent on calculators 
J: Chn do rely on calculators to do the thinking for th¢m 
3. Children's basic skills will suffer 
J & E: Chn need to know tables and other basic skills. They 
should know these without using a calc. The activities given 
would not let these suffer, but the more practice, the quicker 
the basic skills will be. Brain vs calc was important - the chn 
could see the purpose for learning tables 
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5.2 JOURNAL - Parent A 
Session 1 
The children enjoyed their activity, not bored at all. 
Most discussion and interest was generated by Nos 4, 5 & 
' 6. It was interesting to see them momentarily take an interest in 
why the decimal point was always 2 spaces back in 
"percentages"! (One or 2 may have known - I didn't go into it.) 
Quite a bit of discussion came about because .. of the 5 
being constantly multiplied instead 
the constant function. 
of the 2, as expected, using 
' 
Began to wonder if one part of a sum is more important than 
another etc. or if that's just how the calculator was made, is 
there differences between calculators etc. 
The Memory keys were new to us all. 
We learned by our mistakes (e.g. - not pressing = at end of 
calc.). Good little exercise. 
In a way it was shown that we must know what we're 
doing with the numbers before the cal. could serve us 
effectively. Athough [sic] we "knew" we had operated it 
correctly - the answer of 1 5 was too large to be accurate, and 
made us think about trusting the calculator blindly. 
Good fun! · 
Session 2 
The children really enjoyed themselves. 
Very useful activity for. showing up the value of being 
competent in mental maths and tables. 
Showed up mistakes made by those punching in numbers 
on calculators too quickly. - they then had to key in the sum all 
over again. 
Session 3 
"Destructo" 
The children did enjoy this session. 
All the boys seemed to understand the game and were very 
positive about their ability to solve the problem. However these 
3 boys did take a few goes to get the result they needed. 
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This didn't seem to worry them. 
They found it easier with numbers above "0". When it came to 
decimals it was more difficult. 
As they were a little bit noisy and silly, they weren't really 
focussing as much as they could have and therefore perhaps not 
' showing their full ability and potential. I think that this was an 
activity which did lend itself to using the calculator effectively. 
As the boys found themselves not obtaining the correct 
result, they did focus more on what they were actuall.ycausing 
the calc. to do. 
The calc. made it possible to see immediately what the 
consequences of their calculation was. This depended on if 
they'd pressed the correct buttons, but this was less a factor in 
learning because they already knew the answer. The "question" 
was the goal and they could quickly see if they'd either 
miscalculated mentally or physically. 
A calc. can be very beneficial in teaching this concept 
. Session 4 - N.A. 
Session 5 
All the boys very much enjoyed the activities and 
participated with a great attitude and willingness. 
They all succeeded in their calculations and showed· a good 
understanding . 
.If they hadn't known the rei. between dec. and tract. the 
calc. would have been a useful aid in helping them see that. 
The only hindrance may be that the kids don't press the 
keys correctly and come up with the wrong answer. This may 
be less of a problem than other times as the calculation is 
relatively simple and straightforward. 
The calc. is a good tool here, too, as the calc. proceeds 
through from beg. to end and the students can see each step 
and it's consequence. 
e.g. 1 !1 0 is a part of the pie therefore 1 whole divided by 1 0 
and then how this appears in decimal form. 
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Session 6 
The girls did enjoy this except for S. S. didn't try very hard 
and copied everything from K. 
Although everything was explained to S. and we went 
along, she didn't seem to understand. (This may have just been 
"her" on that particular afternoon) ' 
In a way this was a useful activity as they were able to 
have immediate feedback from the calculator, when they were 
predicting, and then perhaps be able to think through why their 
answers were different etc. 
The "extension time" e.g. count by .2 to 5 etc. ·was very 
interesting. As there was a misprint, it made the girls really 
think and we really got involved in thinking about what we were 
actually doing with the numbers. However, this was only 
because the 2 girls knew all about decimals beforehand. 
S. just gave up and didn't seem to have a clue what we 
were meaning. S. probably needed a much more concrete tool 
or tools to grasp what was happening with the numbers on the 
calculator. 
Calculators would be great for reinforcement and as part of 
the teaching time. 
Session 7 
This was a very interesting time. Very good fun .. Again, 
the calculator made a terrific tool to practise decimal place value 
but the necessary knowledge needed to be in place first. 
It did give immediate feedback (assuming that the correct 
buttons were pushed properly). So it was easier to think 
through, perhaps, what you were doing with the numbers if you 
have an answer calculated quickly. Then you can modify your 
thinking and have immediate feedback on your sum. If the 
number you had calculated was a long way from what you 
nr3eded, it made you think of where you may be going wrong. 
This made me draw the conclusion that the calculator is a 
te1rrific tool for practise and reinforcement as well as a place in 
teaching if used in a certain way. 
In general, the mathematical concepts must be taught in a 
concrete way in Primary School, so that the child understands 
what they are doing with the numbers in a certain calculation. 
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They must know their tables and what they mean by 4x4 = 1 6 
etc. 
The children must be able to understand what the numbers 
are doing and be able to calculate on paper or mentally. I believe 
this is essential in Primary School Maths. They should also be 
' 
able to check their calculation by estimation or even looking at 
the sum from a different angle. 
e.g. 24 
x15 
360 Est- 20x20=400 
' 
Tables are essential, addition, subtraction, mult. and div. must 
be able to be performed on paper or we are at the mercy of 
batteries, electricity and availability of calculators. 
Some children, as the sums become more complicated or 
"bigger" may not really understand what they're doing but are 
just applying the formula they've learned by heart. But they 
should, really, and in general, I think most children do 
(Understand, I mean!) (Am I making sense?) And even if they 
don't fully understand how they're getting the answer at least 
they can do it on paper without being dependent on a full 
charged calculator. 
An activity where they· already have the answer and have 
to work out the sum seemed more beneficial than the opposite. 
' 
Session 8- N.A. 
Final response to parent reservations: 
1. Children will not understand the concepts 
The concepts must be taught using a variety of methods of 
which calculators could be one. Primary maths, I feel, needs 
to begin at a very concrete level and be as "concrete" as 
possible as long a possible, but calculators could be used very 
creatively to help teach a concept with various games and 
activities. 
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2. Children will become dependent on calculators 
This would only happen if a teacher let the students use the 
calculator almost all the time and didn't bother teaching 
maths properly. The child would only be dependent if the 
concepts are not taught competently and th child hasn't had 
enough practise in order to remember what he's learned. 
They must know their table off by heart and understand place 
value very well. 
3. Children's basic skills will suffer 
This would happen very easily if the calculator is being used 
more than the brain, especially children. Even "big" sums are 
dependent on knowledge of basic skills, so in Primary School 
the calculator shouldn't be used to do the actual calculation 
unless it was something such as your example, Jenny, of 
doing the calculation of the area of a triangle when the focus 
isn't mult. but area. 
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5.3 JOURNAL - ParentE 
Session 1 
Teacher observations 
1. Chn keen and enthusiastic 
2. No observable reserve in using calculator 
3. Both children worked independently of each other and the 
observer 
4. Chn able to do functions but needed some assistance in 
phrasing observations. 
5. Question 6 posed more of a challenge 
children. Question not completed. 
Session 2 
Brain vs Calculator 
1 . Children enthused by a challenge 
' for observer and 
2. Children didn't appear threatened by a calculator 
3. Enough children confident to challenge the calculator. 
4. Tables appeared to be well learnt. 
5. On the simpler to medium difficulty calculations the brain 
groups were faster. 
6. Calculations tended to slow children down 
7. The harder and more complicated calculations were done 
more quickly on the calculator. 
Session 3 
Destructo 
1. To begin with simple mistakes easily made. 
2. Place value with decimal point posed problems for one of the 
girls. 
3. By the end of the game an understanding of the decimal point 
reached - or rather correct answ~;Jrs given. 
4. However teacher unsure whether child really understood the 
. . . 
concept of place value. Did the child understand that .8 is 
8/10 of a whole number? 
5. The children all enjoyed the game. The zip zap game a great 
success. 
6. It would be interesting to see if the children could do the 
same exercise mentally! 
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Session 4 
Area 
[skills and attitudesiGood measuring skills. No mental skills were 
required - I think the children should have had an idea of area. 
[surprising] For simple calculations children were dependent on 
the calculator. No thought of doing it mentally. 
[aid learning] For different calculations the use of calculator 
certainly accurate and fast. 
[how did it hinder] The children didn't practise mentaJ skills. 
[benefits] Accuracy and speed. ' 
[reservations] I think this exercise should have been done by 
estimating first and then by calculator. Calculator would then 
check accuracy of estimation. 
Session 5 
Fractions and decimals 
[skills and attitudes] An ease with numbers and calculations 
[surprising] 2 of the 3 children were not looking forward to the 
activity, but found it easy and enjoyable once tasks began 
[aid learning] The calculator provides a good check for accuracy 
[how did it hinder] For simple calculations children didn't need a 
calculator. Following the patterns were easier and quicker than 
the calculator 
[benefits] Only as a check and to confirm mental calculations 
[reservations] For all these calculations I think the calculator is 
unnecessary. Patterns could be seen without any real 
understanding of the task. 
Session 6 - N.A. 
Session 7 - N.A. 
Session 8 - N.A. 
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Final comments: 
1 . Children will not understand the concepts 
They may not in all cases however the tediousness uf some 
work is simplified by using the calculator 
2. Children will become dependent on calculators 
' Not necessarily. If concepts are taught independently of 
calculator use and understanding assessed calculators are 
very helpful for more difficult calculations. However if 
children are not well grounded in table and methods they will 
become dependent on calculators. 
3. Children's basic skills will suffer 
Yes - if used all the time. 
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5.4 JOURNAL- Parent G 
S10ssion 1 
I have never used the calculator to its fullest extent, as in 
the memory. If I find it difficult to remember i~ myself then it is 
written down. A scientific calculator would lose me! I have 
looked at it as more as a convenience rather than a tool. Any 
new tool introduced should be learnt well. I still don't believe at 
this stage of schooling that calculators should be encouraged. 
Session 2 
Good fun for the children. Mentally stimulating for some 
"Brains". Frustratingly hard for others. 
Some watches even have its own built in calculator! 
Yes, I'm from the old school lots of mental maths, but my life 
does not require constant calculation involving maths. It would 
be interesting to know how much the pharmacist, builder, tiler, 
computer programmer etc would use it for their work. 
I still don't think it needs introducing into Primary Schools. 
Session 3 - N/A 
Session 4 
I only had two children with me and they were really 
willing to understand what to do, except one of them found the 
questions difficult and had to be guided through each step. The 
calculators gave them both more time to work on their 
investigation as I think without them, it would have caused them 
frustration by not having time allowed to them to finish. 
I had no reservations about the use of calculators, and because 
of them, they were nearly able to finish their task. 
Session 5 
Positive attitudes. Understood the concept of changing 
fractions to decimals, but didn't understand how 30/100 is the 
same as 3/10, relied on the calculator to give them the answer. 
Copycatted the rest and made a few mistakes as a rerult. So I 
believe the calculators actually hindered their reasoning. 
112 
APPENDIX 5: Journals 
Session 6- N.A. 
Session 7 - Target 
The girls were a little bit laid back about it today. They 
were not excited about trying to find the e>faCt amount or a 
closer number. They were not adventurous. 
I also think that the calculator actually hindered their 
learning, as they relied on it supplying the solution, but also they 
didn't use it to its fullest benefit. 
Session 8 - Pattern finding 
Using the calculators helped the boys to perceive the 
patterns quicker. 
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5.5 JOURNAL - Parent J 
General thoughts: 
I guess, like most parents, I don't like the idea of 
calculators taking over kids brainpower - replacing simple 
' mathematical problem-solving. But in our age of rapidly-
Cilanging technology the kids need to be taught how to use 
technology appropriate to life in the "real" world. I however, am 
fearful that some kids are abusing the privilege of calculators and 
opting to use them instead of their brains for "simple" f!laths. 
22.3.99Following Session 1 
I observed a feel of excitement amongst the kids - maybe 
that they were getting to use the calculators and not their 
brains!!? Of the three children I had in my group two seem fairly 
familiar with their machines but less confident when it came to 
the memory buttons. The other seems a little apprehensive, but 
was happy to just follow instructions. I doubt if these kids 
would readily experiment with the machines. 
The kids entered the problems. correctly into machines, 
with one or two slight errors in group (one being mine!). 
They didn't seem to grasp the· concepts of percentages I decimal 
places, constant or memory very easily. 
I admit that I don't usually use the memory button - I 
prefer to write down subtotals and then I have them there to 
doublecheck. 
I found it quite surprising that the x constant didn't work 
as expected. 
In chatting (de-briefing) with t~e other parents after the 
sesson it became clear that we are concerned that kids in 
general are not estimating a solution before processing in a 
machine, so mistakes are not picked up. 
Be-coming too reliant on machines makes our brains lazy (or in 
the case of washing machines - our biceps!) 
21.3.99Notes on Session 2 
Well, did the kids enjoy the camp or what! The very "go 
get 'em" boys I had seemed ready to prove that their brains 
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were as good as any calculator. I felt it was excellent that the 
kids themselves proved that their brains were better than 
calculators tor the simple to medium level questions on the list. 
We had the calculator people having dilliculty not using their 
brains for some questions, quite often workjng it out mentally 
before even pressing one button - which they found frustrating 
that they could not answer. I have to admit that the kids 
sometimes raced me with the mental answer - I must brush up 
on my tables!! 
Session 3 - Destructo 
I found that the kids didn't have much problem with the 
place value before the decimal pint (whole numbers). One child 
just had to try a couple of times and then was OK with it. I 
noticed that they haven't quite grasped the big numbers name ie 
they knew it had 5 O's after it but not too sure if it was 20 
thousand, 2 million or 200 thousand. 
Most kids grasped the concept with the decimal point but 
some needed extra work to get it - an maybe still find it a 
challenge. I went through it later with K. as their group didn't 
get to the decimals. She had no idea to start with. I sense that 
she doesn't really understand what the decimal point is really for 
and that decimal numbers are parts of one whole number. This 
is same for one child in my group. 
The calculators were an aid only for checking their· answer. 
We could have done the session as successfully without them. 
Did the calculators hinder? Well, for the few kids having 
difficulty they may have. To do the working by hand could bring 
better understanding with the place values lined up on paper. 
The potential benefits of calculators. to teach this concept would 
be only that they can be used for games such as this (The kids 
nowadays respond to games using technology!) 
. Thought - If O's had been used as digits in the numbers -
would that have brought a little more challenge? 
NB: TO help those couple who had problems I told them to 
use 0' s in place of all the numbers they wanted to keep 1e 
2534.189 = 0000.080 
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I didn't go into the fact that you don't need to use O's 
before a decimal point. Hope it hasn't stuffed up your teaching 
of the concept!! 
Session 4 
Area investigation 
The kids found this to be an interesting challenge, although 
wanted to choose a page that was straightforward in regard to 
dividing up the page. 
I felt measuring was pretty accurate - we took it to the 
millimetre (didn't round off) - turns were taken in measuring and 
calculating. If we had rounded off to the centimetre we could 
have exercised the brain more and not used the calculator except 
for checking. At one point my mental addition answer came out 
different to the calculator and I met with slight objection when 
suggesting we calculate again. 
Discussion was then held into what happens when 
checking out mental calculations with a calculator and getting 
differing results. The kids seemed to know the rule of checking 
3 times. 
But I think we all rely a little too much on machines! The 
practise of estimation is wort!'Jwhile learning. 
The calculators aidt>d as i have already mentioned in multiplying 
with decimal points, whole numbers should have been calculated 
using "Brain". Of course working out the fractions and 
proportions was aided with the machine. I'm not sure illY Brain 
would have been up to working that out! 
In the group setting I felt it would have been good to have 
a few "projects" going on at same time (as another Mum 
suggested) as only 2 people were really needed at once. 
It may have been helpful to get the kids to estimate the 
proportion (fractions or %) of ad/news/other before starting 
measuring. 
Session 5 - fractions and oecimals 
I think all the children found this concept fairly easy to pick 
up. After the initial use of calculator for first problems all could 
readily solve using brainpower. 
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Although I found that most had no concept (or an 
incorrect) of what 111 0 's and 1/100 ths were. 
I found the number line very helpful and had them show me 
on it where the fractions and decimals fitted in, then we divided 
it up into 1 OOths and marked fractions and decimals on it. The 
calculators were of benefit for checking of answers and the 
reinforcing of process to find decimals. This of course is needed 
to be learned and confirmed so can be confidently used in more 
difficult problems. 
Session 6 - Place value 2 
Well, this group's confidence on the calculator is 
improving, although I still sense caution or apprehension with the 
decimal point. 
No problem with the whole numbers but the decimals 
caused a little confusion when going from .08 to .1 etc. Your 
explaining it using $ ·and cents seemed to help the concept 
understanding. My group didn't get to the ordering from biggest 
to smallest activity. That would have been beneficial I think. 
How did calculators aid? - Particularly with the decimals it aided 
to show the children the correct answer and progression. 
Although to explain why the digit changed columns I had to use 
old fashioned addition! 
Session 7 - Estimation before calculation 
This was a real eye opener for the kids. The understanding 
of the decimal place values was increased in most cases e.g. 
4.35 is not greater than 4.4. 
Calculators were an important and essential tool in this 
exercise and I feel were used in a excellent way as I've had to 
estimate therefore use brains, before using calculator to check 
estimation. 
Session 8 - Pattern finding 
It was good to reinforce the constant function in this 
session. The children have grasped that very well. Pattern 
finding is always quite interesting and sometimes the point at 
where the time tables concept fits into place for some. 
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The calculator was useful in this session for speed only. 
The kids should have known the tables to twelve and without a 
calculator would have eventually been able to work out 'extras'. 
Conclusions , 
Upon re-reading my initial thoughts, I realise now that the 
calculator can be used in many and varied ways - not just to 
check on manual calculations or to make life easy. 
The way you have taught different concepts using the 
calculator as a tool and aid has been interesting and e)<citing. 
It indeed has been a pleasure to work with the children, 
getting to know them as well as getting to know a little of the 
culture of the classroom and even how the kids function in these 
sessions! 
Thankyou for the opportunity. 
Final comments: 
1. Children will not understand the concepts 
I felt in only one session that some of my group may have 
understood better without calculators. As used in these 
sessins the calculators have been valuable tools. 
2. Children will become depepdent on calculators 
As we all become more familiar and reliant on technology, we 
will inevitably become more dependent on them e.g. 
spellcheck on word processors, cash registers in retail stores. 
FACT OF LIFE UNFORTUNATELY!!! 
3. Children's basic skills will suffer 
Let's hope that teachers will all be diligent in teaching the 
basic skills e.g. times tables, understanding of multiplication 
and division, so that the calculators can be used as an aid for 
speed and understanding will be underlying. 
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5.6 JOURNAL - ParentS 
Session 1 
Expectations for session 1 
(I'm really not quite sure what your expectations of this 
notebook are!) 
• most/all students will be able to use basic + - x .;- functions of 
their calculator 
• Very few will have used/ be able to use the memory function 
• 
• Some will have trouble understanding now to use it< (memory) 
ie in which situations 
• Some will have discovered the constant function before, but 
probably won't have a name for it 
• The session should equip the students to get more out of their 
calculator 
• The session should equip them with the correct names for 
calculator functions (ie memory constant etc) 
Session 1 
The group attacked the task very confidently and without any 
need for assistance, up to the "percentage" activities. They 
were able to complete them· easily, but weren't as confident 
because of unfamiliarity with it. They could see what the % key 
did, I'm not sure that they understood why. 
The memory key presented a bit of a challenge, and all 
three slowed down and went through step by step, with more 
conversation about the task, than with any other. Some 
calculations took more than one go to complete - thev were able 
to see that the answer they got wasn't right in most cases, and 
so tried again. 
I though this was a very useful activity (I hadn't used 
memory function before myself) to expand the students 
awareness of calculator functions. For this particular group I 
think the more challenging problems were a really useful thing 
too. They said it was "boring" in the beginning, but I think they 
enjoyed conquering something that seemed hard in the last 
activity. 
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Session 2 
This was a much lower ability group who found this 
activity quite difficult, even a little threatening. Most of the 
problems were faster for the calculator person - the "brain" 
panicked a bit I think, knowing she should kno)N, but not able to 
think with the pressure of timing. 
Writing down the problem probably would have helped, but 
of course would have been slower. I don't think this group really 
thought that much about the calculator vs brain so"" much as 
"who was first". We only got through the first ~alf of the 
activities. 
Session 3 "Destructo" 
After the introductory act1v1ty, the students seemed quite 
confident and skilled at placing the values of given digits. 
Decimal points presented a challenge in larger numbers, 
although, with thought, they were able to rise to this. 
On one occasion when I thought the wrong answer would 
be given (too many zeros), it turned out to be correct because 
the student had put in the decimal point at the correct place. It 
seemed that calculators may have made this more obvious. 
One reservation I had re: calculators in teaching this concept 
was that students used them" for every problem, even when it 
was very simple maths to subtract the number. However, this 
may have been because it was a "calculator" activity, and using 
them certainly made it more fun. Also, for weaker students, 
removing the burden of the calculation would have freed them to 
concentrate on the" concept of place value. I see that as one of 
the chief values of calculators in maths. 
Session 4 - Area investigation 
The students seemed confident to calculate area of each 
section, most of the sections" cut conveniently into rectangles, 
but on the one· that didn't, the students involved set about 
measuring an extended area (ie L shape), without realising the 
difficulty involved until it was pointed out. 
Another student :1ad trouble organising the 'information' 
once she had it ie found it hard to work out how to calculate the 
total area. With some help however, this was easily overcome. 
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Session 5 - N.A. 
coession 6 
This was a very capable group of students, who attacked 
this activity very confidently. They seemed to understand the 
' concept of decimal places well. The only slight confusion (which 
I shared) occurred counting in .01 's up to 2 (the misprint) and 
finding vve would have to do it 200 times to get there! This 
seemed a very useful exercise in practising decimals and 
becoming familiar with them. The round up session was really 
' helpful. Using money to explain decimals made it really clear 
and easy to understand. 
Session 7 - "Target" 
These two students were fairly different in terms of 
confidence. One was able to work quite independently, the 
other was clearly quite confused and unsure of herself. She 
needed quite a lot of help and prompting to get through it. 
However, she was very pleased when she got the exact answer 
for 5 x ? = 49. Both of the students were willing to try to 2 or 
3 decimal places, but I don't think they would have thought of 
doing it themselves. 
The calculators were· useful for teaching the concept of 
decimal places as parts of numbers as they removed the onerous 
task of multiplying them. (Actually this would have been beyond 
most year six students!) However, I am not entirely confident 
that these two students came away with that concept, but 
rather tried more decimal places just to get the target, without 
really thinking about what they were doing. 
Session 8 - Patterns 
This was fairly quick and simple activity - I felt the 
calculators were a little superfluous as the addition was quite 
simple and a matter of knowing tables. One student was quicker 
to notice patterns than the other, but both did come up with 
them. With more time spent on it I think the students would see 
the patterns emerging strongly enough to make use of them in 
maths, but this would not have happened in the time we had. 
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